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LETTER  OF  TRANSMITTAL 


Department  of  the  Interior, 

United  States  Geolckjical  Survey, 

Was/imf/foN,  D.  C,  March  W,  190S, 
Sir:  I  have  the  honor  to  transmit  to  you  a  manuscript  entitled  '*  Chemical 
Analyses  of  Igneous  Rocks  published  from  18S4  to  1900,  with  a  critical  discussion 
of  the  character  and  use  of  analyses,'"  })y  Henr}'  Stephens  Washington,  and  to  recom- 
mend that  it  be  published  by  the  Sun'^ey  as  a  Professional  Paper.  This  work  is  pri- 
marily a  compilation  of  chemical  analyses,  and  is  especially  valuable  to  petrographers 
and  chemists,  for  it  places  in  one  volume  material  gathered  from  a  great  many  scat- 
tered sources.  The  critical  discussion  of  the  value  and  use  of  rock  analyses,  with 
comments  upon  methods  of  analysis  and  a  review  of  the  bearing  of  this  mass  of 
material  upon  rock  classification,  is  also  of  nuich  importance  to  both  petrogmphers 
and  chemists.  The  ari'angementof  the  analyses  according  to  the  quantitative  system 
for  the  classification  of  igneous  rocks  permits  one  to  compare  readily  any  new 
analysis  with  many  others  of  closely  allied  rocks.  A  work  of  this  kind  is  necessarily 
very  expensive  when  published  by  a  commercial  house,  and  if  so  issued  would  be 
beyond  the  reach  of  many  who  would  desire  to  use  it.  It  is  paiticularlv  appropriate 
tliat  the  Survey  should  publish  this  work,  bi^cause  a  ver\^  large  proportion  of  the 
rock  analyses  here  included  have  been  made  in  the  laboratory  of  the  United  States 
Geological  Survey,  upon  material  which  is  preserved  in  its  petrogmphic  reference 
collection.     The  use  of  that  collection  will  be  greatly  facilitated  1)V  this  work. 

Very  respectfully. 

Whitman  Cross, 

Geologiat  in  Charge  Section  of  Petrology. 
Hon.  Charles  O.  Walcott, 

Director  U,  S,  Geohnjical  Survey. 


PREFACE. 


The  collection  of  chemical  analyses  of  igneous  rocks  here  presented  was  made 
during  a  period  covering  several  years,  for  purposes  of  ready  reference  in  certain 
lines  of  investigation.  In  view  of  the  great  value  of  that  standard  work  of  reference, 
Roth's  Tabellen,  and  of  the  fact  that  no  such  collection  of  rock  analyses  has  appeared 
since  the  last  installment  of  these  in  1884,^  it  was  thought  that  an  extension  and 
completion  of  these  along  the  lines  of  Roth's  work,  so  as  to  bring  them  down  to  the 
present  day,  would  be  welcome  to  petrographers.  This  seemed  to  be  the  more 
advisable  because  the  years  that  have  elapsed  since  1883  have  witnessed  a  very 
marked  increase  in  the  number,  as  well  as  a  great  improvement  in  the  quality,  of 
chemical  analyses  of  rocks.  These  years  have  also  shown  a  steady  increase  in  the 
importance  of  chemical  analyses  as  applied  to  the  discussion  of  petrological  problems, 
and  a  growing  tendency  to  use  them  as  bases  for  various  systems  of  classification 
which  have  been  proposed. 

The  classificatory  work  on  which  I  have  been  engaged  in  collaboration  with 
Cross,  Iddings,  and  Pirsson,  the  results  of  which  have  recently  appeared,^  was 
also  a  powerful  incentive  to  the  formation  of  the  present  collection.  As  has  been 
stated  by  us,  this  collection  has  been  appealed  to  whenever  possible,  as  a  test  of  our 
proposed  system  of  classification,  and  has  also  formed  to  a  large  extent  the  basis  of 
the  roots  of  the  magmatic  names  suggested. 

The  years  embraced  in  the  present  collection  are  those  from  1884,  that  of  the 
publication  of  the  last  of  Roth\s  Tabellen,  to  1900,  both  inclusive.  The  former  was 
selected  as  a  starting  point  because  Roth  collected  nearly  all  the  analyses  which 
appeared  in  1883;  yet  some  of  those  which  he  overlooked  are  included  in  this  col- 
lection. The  year  1900  seemed  to  be  appropriate  as  the  other  time  limit,  partly  for 
the  reason  that  it  was  the  closing  year  oiF  the  last  century,  and  partly  because  in  that 
year  appeared  Bulletin  168  of  the  United  States  Geological  Survey,  which  is  the  latest 
publication  embracing  all  the  analyses  of  rocks  made  by  the  chemists  of  that  organi- 
zation.    At  the  same  time,  since  the  collection  is  to  a  large  extent  illustrative  of  our 


a  Roth,  J.,  Beitr&ge  zar  Petrographic  dcr  plutonischen  Gesteine:  Sitzungsber.  K.  Preuss.  Akad.  Wi88.«  Berlin,  1884. 
6 Journal  of  Geolog>%  Vol.  X,  1902,  p.  555;  also.  Quantitative  Classification  of  Igneous  Rocks,  Chicago,  1908. 
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proposed  system  of  classification  and  nomenclature,  some  analyses  published  prior  to 
.1884  or  subsequent  to  19u0  that  are  of  especial  interest  or  importance  have  been 
included,  as  illustrations  of  the  classificatory  divisions,  or  as  forming  the  bases  of  the 
magmatic  names. 

The  endeavor  has  been  made  to  present  all  analyses  of  igneous  rocks,  good,  bad, 
and  indifferent,  that  have  been  published  within  the  time  limits  selected.  For  this 
pui'i)ose  I  have  examined  the  most  complete  accessible  files  of  all  known  geological 
survey  publications,  as  well  as  those  of  geological  and  other  scientific  societies,  the 
various  geological  journals,  inaugural  dissertations,  etc. 

It  is  of  course  impossible  that  all  anah^ses  published  during  the  time  given  should 
have  been  collected.  Some  of  the  less  well-known  publications  of  scientific  societies 
are  inaccessible  in  this  country,  and,  indeed,  at  the  time  the  material  was  collected 
(1900  and  1901)  the  later  publications  of  some  of  the  surveys  and  societies  were,  for 
obvious  reasons,  not  to  be  had  here.  But  it  is  believed  that  the  collection  is  fairly 
complete,  and  that  it  contains  at  any  mte  a  record  of  much  of  the  most  useful  and 
noteworthy  chemical  work  of  the  seventeen  years  which  it  represents. 

It  is  hoped  that  occasional  appendixes  will  be  published  later,  in  which,  if  possi- 
ble, many  of  the  analyses  here  overlooked  will  appear.  For  this  purpose  I  shall 
esteem  it  a  favor  to  have  nn-  attention  called  to  omissions,  and  shall  be  under  great 
obligations  to  those  who  will  be  kind  enough  to  send  separates  of  publications  which 
have  been  overlooked  in  the  present  collection  or  which  may  appear  subsequently  in 
journals  that  are  accessible  here  with  difficulty  or  not  at  all.  It  is  to  be  regretted 
that  the  current  reviews  publish  so  few  of  the  analyses  contained  in  the  papers 
reviewed,  for  these  analyses  are  often  of  the  greatest  interest.  In  the  present  trend 
of  petrology  the}'  are  often  of  much  more  importance  than  the  microscopical  details, 
which  are  frequently  cited  at  length. 

Although  great  care  has  been  taken  to  guard  against  erix)rs  in  collecting  the 
analyses,  preparing  the  manuscript,  and  reading  the  proof,  mistakes  are  almost 
unavoidable  in  dealing  with  the  mass  of  figures  represented.  I  can  not  venture  to 
hope  that  they  have  been  entirely  eliminated,  and  can  only  express  my  regrets  at 
their  existence,  and  trust  that  my  attention  will  be  called  to  them — a  favor  which  will 
be;  very  highly  appreciated. 

The  collection  is  strictly  confined  to  analyses  of  igneous  rocks.  It  was  at  one 
time  intended  to  include  also  those  of  metamorphic  rocks,  but  the  delay  which  this 
plan  would  have  involved  seemed  finally  to  render  it  inadvisable,  though  a  fairly 
complete  collection  of  such  analyses  had  also  been  made  in  conjunction  with  those 
here  given.  Sedimentary  rocks  of  all  kinds  have  also  been  omitted,  though  analyses 
of  volcanic  tuffs  are  included.  Analyses  of  serpentines  are  likewise  excluded,  since 
they  are  due  either  to  the  decomposition  of  igneous  rocks,  so  that,  as  explained 
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elsewhere,  their  analyses  would  fall  under  the  ban  imposed  on  such  altered  material, 
or  are  derived  from  either  metamorphics  or  mineral  masses,  and  hence  fall  outside 
the  scope  of  the  present  collection. 

It  was  hoped  for  a  time  that  analyses  of  meteorites  could  be  given;  but  owing  to 
the  fact  that  no  adequate  collection  of  the  analyses  of  these  bodies  has  yet  been  made, 
this  would  have  involved  a  search  through  the  voluminous  and  widely  sc*attered  lit- 
erature published  concerning  them  since  the  commencement  of  their  study.  Such 
a  proceeding  would  have  postponed  indefinitely  the  appearance  of  this  work,  and 
therefore,  as  well  as  in  view  of  the  fact  that  they  form  the  subject  of  special  study, 
the  project  was  abandoned.  I  am  informed,  furthermore,  that  such  a  collection  is 
already  being  undertaken  by  another,  so  that  it  is  to  be  hoped  that  this  serious  lacuna 
will  shortly  be  filled. 

It  may  seem  to  many  petrographers  who  are  acquainted  with  the  chemical  analy- 
sis of  rocks  that  certain  ix)rtions  of  this  subject  have  l)een  gone  into  with  unnecessary 
detail,  or  that  many  truths  are  stated  which  are  obvious  to  any  one  conversant  with 
the  subject.  That  this  is  true  to  a  large  extent  is  admitted,  but  it  must  be  remem- 
bered that  the  greater  part  of  the  text  which  is  devoted  to  this  subject  has  been 
written  with  the  nonanalytical  reader  in  mind,  to  whom  nmch  of  what  is  here  given 
will  undoubtedly  prove  novel.  As  will  be  evident  from  a  perusal  of  the  text  and 
from  a  study  of  the  analyses  here  presented,  there  are  far  too  many  petrographers 
to  whom  the  principles  and  methods  of  chemical  analysis  are  as  n  sealed  book,  and  in 
their  case  I  can  only  feel  that  if  I  have  erred  it  has  been  on  the  side  of  too  little 
explicitness  or  detail. 

The  new  t^rms  and  names  used  are  those  proposed  in  connection  with  the  recently 
published  quantitative  classification,  and  their  meanings  will  ]>e  found  in  the  glossar}' 
given  on  pages  479-483.  No  apology  is  oflFered  for  their  introduction,  since  in  many 
cases  they  are  the  only  terms  available  to  express  the  ideas  which  it  is  desired  to 
convey,  at  least  without  the  use  of  nmch  longer  or  circumlocutory  phrases,  and  it 
was  desired  as  well  to  take  this  opportunity  of  making  them  more  familiar  to 
petrographers. 

The  progress  of  the  work  has  been  greatly  facilitated  by  the  kindness  of  many 
friends,  to  whom  it  is  a  pleasure  to  express  obligations.  1  am  especially  indebted  to 
the  ofiicials  of  the  libraries  of  Yale  and  Columbia  universities  and  of  the  United 
States  Geological  Survey,  who  courteously  afforded  me  the  fullest  facilities  in  the 
examination  of  serial  and  other  publications.  Without  their  assistance  this  collection 
could  not  have  been  made  satisfactorily  complete. 

I  am  also  indebted  to  several  friends,  among  whom  I  may  mention  especially 
Profs.  J.  F.  Kemp  and  J.  B.  Harrison,  for  several  unpublished  analyses,  which  they 
kindly  allowed  me  to  insert  in   the  tables.     To  my  friends  Dr.  Cross,  Professor 
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Iddings,  Professor  Pirsson,  and  Dr.  Hillebrand  I  am  grateful  for  many  valuable  sug- 
gestions and  criticisms.  Nearly  the  whole  of  the  manuscript  of  the  text  has  been 
submitted  to  ni}'  colleagues  in  the  new  classification,  so  that  the  views  here  expressed 
may  be  regarded,  in  general,  as  having  their  indorsement,  and  as  expressing  the 
ideas  of  all  four. 

Last,  but  by  no  means  least,  I  must  express  my  sense  of  deep  obligation  to  the 
Hon.  C.  D.  Walcott  for  his  kindness  in  allowing  the  work  to  appear  as  a  Survey  pub- 
lication. It  is  gratifying  to  feel  that  this  hospitality  is  in  part  repaid  by  the  incon- 
testable evidence  the  present  volume  affords  of  the  preeminent  place  in  rock  analysis 
that  is  held  by  the  organization  of  which  ho  is  the  Director. 

Finally,  I  must  express  my  regret  at  the  dela}'  in  the  appearance  of  the  work, 
which  is  published  more  than  two  years  after  the  limiting  date  of  the  collection.  1 
can  only  plead  in  extenuation  the  pressure  of  other  work,  especially  that  in  connec- 
tion with  the  new  system  of  classification,  and  trust  that  the  time  which  has  elapsed 
lias  but  added  to  whatever  worth  the  volume  may  possess. 


CHEMICAL  ANALYSES  OF  IGNEOUS  ROCKS. 


By  II.  S.  Wasiiin(;t()n. 


INTRODUCTION. 

In  the  first  two  or  three  decades  of  the  last  century,  when  the  study  of  rocks  as 
such  was  being  ditferentiat<^d  from  that  of  minerals  and  of  rock  terranes — that  is, 
when  the  science  of  petrogaphy  was  in  its  infancy — little  attention  was  paid  to  their 
chemical  features.  It  is  true  that  a  number  had  been  analyzed,  but  these  were  for^ 
the  most  part  rocks  that  were  of  such  a  character  as  to  lead  the  investigator  of  those 
early  days  to  consider  them  as  minerals,  as  was  the  case  with  the  first  des<Ti>>ed 
Iherzolite  and  wehrlite.  In  conti-adistinction  to  the  individually  well-defined  min- 
erals, rocks  were  regarded  as  merel}'  aggregates  of  minerals,  in  presumably  fortui- 
tous combinations,  and  lacking  that  definiteness  or  constancy  of  composition  in  one 
mass  or  in  diflFerent  masses  which  would  justify  their  chemical  study  as  a  whole. 
As,  however,  they  became  more  and  more  the  subjects  of  special  research,  ])eginning 
with  the  earliest  investigations  of  Cordier,"  a  knowledge  of  their  chemical  composi- 
tion assumed  gradually  increasing  interest.  The  great  importance  of  this  side  of 
the  study  of  rocks  was  first  clearly  recognized  ])y  Abich,*  who  pointed  out,  as  early 
as  1841,  the  necessity  of  a  knowledge  of  their  chemical  compoMtion  for  the  solution 
of  such  problems  as  their  origin,  mode  of  formation,  and  connection  with  the 
interior  of  the  earth,  as  well  as  the  value  of  a  comparison  of  their  analyses  as  a 
proper  basis  for  their  classification  and  nomenclature.  To  him,  therefore,  is  due  the 
credit  of  introducing  the  chemical  composition  of  rocks  as  a  basis  for  their  classifi- 
cation; though  the  good  influence  of  this  suggestion  for  their  right  understanding 
was  largely  nullified  by  the  coincident  use  of  the  feldspars  alone  as  one  of  the  main 
factors  of  classification,^  an  idea  which  has  had  a  deplorably  retarding  influence  on 
the  development  of  systematic  petrography  for  many  y^ars,  and  which,  even  at  the 
present  day,  holds  many  systematists  firmly  in  its  grasp. 


act.  Cross,  Whitman,  Jour,  (ieol..  Vol.  V,  ISOJ,  p.  352, 

^Abich,  H..  Natur  der  Vulkaniwhe  Bildiingen.  Braunschweig,  1941,  p.  v. 

e  Cross.  Whitman,  loc.  cit.,  p.  862. 
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For  about  thirt}-  years  after  Abich's  publication  chemical  analyseji;  occupied  a 
prominent  position  in  petrographical  discussions,  being  employed  largely  for  the 
purpose  of  determining  the  mineral  composition  of  rocks.  Abich,  in  the  work  just 
cited,  had  adopted  as  a  means  to  this  end  the  ratio  of  the  oxygen  of  the  bases  to  that 
of  the  silica,  and  was  thus  enabled  to  calculate  approximately  their  mineral  composi- 
tion, as  Rammelsberg  and  others  had  also  done. 

A  modification  of  this  method,  known  as  the  ''Oxygen-ratio''  (Sauerstoffquo- 
tient),  was  introduced  by  Bischoif,"  and  was  long  employed  for  the  correlation  of 
rock  analyses  and  for  the  investigation  of  the  question  whether  the  various  oxides 
were  present  in  roi^ks  in  stoichiometric  proportions  or  not.  This  ratio  is  obtained, 
for  any  given  rock,  by  dividing  the  amount  of  the  oxygen  in  all  the  bases  by  that 
present  in  the  silica,  and  was  supposed  to  be  characteristic  of  different  broad  groups. 
This  supposition  was  eventually  found  to  be  unwarranted,  as  rocks  of  verj'  diverse 
chemical  or  mineralogical  characters  were  shown  to  have  the  same  oxygen  ratio.  It 
is  noteworthy  that,  although  he  himself  pointed  out  this  and  other  grave  objections 
to  the  use  of  this  ratio,*  Roth  gives  it  in  connection  with  the  separate  analyses  in  all 
his  tables,  even  in  the  last  one,  published  in  1884.  He  explains  this  by  saying^  that 
it  is  done,  "only  in  the  absence  of  a  better  means  of  comparison,  as  well  as  to  make 
it  possible  to  compare  the  older  and  newer  analyses." 

It  was  also  shown  by  Roth  and  others  that  rocks  could  not  be  referred  to  simple 
chemical  formula?;  in  other  words,  that  the  oxides  were  not  present  in  stoichiometric 
proportions.  This,  indeed,  is  one  of  the  most  important  of  the  results  arrived  at  by 
Roth  from  a  study  of  the  analyse**  collected  by  him,  and  tirst  published  in  1861. 

Shortly  after  Bischoff's  suggestion  of  an  oxygen  ratio  there  appeared ''  Bunsen's 
well-known  hypothesis  of  the  formation  of  igneous  rocks  by  the  mixture  of  two 
supposed  original  magmas — the  normal  trachytic  and  the  normal  pyroxenic.  For 
the  application  or  the  discussion  of  this  hypothesis,  analj'ses  were,  of  course,  all- 
important.  Founded,  as  the  hypothesis  was,  on  limited  and  totally  insufficient 
data,  it  had  to  j-ield  to  the  evidence  furnished  by  the  many  analyses  to  which  it 
had  given  rise. 

With  the  abandonment*^  of  this  view  of  the  genesis  of  igneous  rocks,  and  owing 
to  the  coincident  introduction  of  the  microscope  in  the  early  seventies,  analyses  lost 
much  of  their  importance.  Though  they  were  still  published,  it  is  evident  that  they 
were,  as  a  rule,  inserted  perfunctorily  in  petrographical  writings,  in  obedience  to 
custom,  as  ornamental  embellishments.  Little  or  no  stress  was  laid  on  them,  and  the 
chief  efforts  of  the  petrographer  were  devoted  to  the  elucidation  of  the  purely  min- 
eralogical and  textural  characters  of  the  rocks  described. 

aBischoff,  G.,  Lehrb.  Chem.  Geol.,  Vol.  II,  1849,  p.  631.  ^Bunsen.  R.,  Pogg.  Ann.,  Vol.  LXXXIII,  1861,  p.  197. 

(>Roth,  J.,  Qcsteina-Analvfien,  Berlin,  1861,  p.  x.  •'Cf.  Zirkel,  Lehrbnch,  Vol.  1, 1898,  pp.  658  et  seq. 

<TRoth.  J..  Beltr.  Petrog.  Pluton.  Oe«t.,  1869.  p.  87. 
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The  microscope  poured  a  flood  of  light  upon  the  mineralogical  constitution  as 
well  as  the  texture  of  rocks,  and  rendered  easy  and  certain  of  attainment  results 
which  by  the  older  methods,  based  on  analysis,  had  been  attained  only  with  difficulty 
or  not  at  all.  At  the  same  time  the  collapse  of  Bunsen's  hypothesis  left  for  the  time 
being  no  general  theory  of  rock  formation  and  genesis  in  its  place,  Durocher's 
liquation  hypothesis"  and  Roth's  first  suggestion  of  differentiation*  attracting  little 
attention.  Petrographers  were  too  busy  collecting  and  assimilating  the  va^^t  mass  of 
facts  discovered  through  the  microscope  to  be  able  to  devote  much  of  their  energies 
to  theoretical  studies. 

With  the  opening  of  the  last  decade  of  the  nineteenth  century,  however,  there 
arose  an  interest  in  the  theoretical  side  of  petrology  in  contradistinction  to  the 
descriptive  petrography  which  had  hitherto  prevailed  since  1870.  This  was  started 
by  the  work  of  Lagorio,  Teall,  Rosenbusch,  BrOgger,  Iddings,  and  others,  and  since 
that  time  analyses  have  occupied  a  more  and  more  prominent  place  in  petrological 
discussions.  They  are  no  longer  ornamental  adjuncts,  but  essential  parts  of  most 
petrographical  publications,  on  which  much  of  the  discussion  hangs,  and  from  which 
the  most  important  conclusions  are  drawn. 

The  crystallographic  and  optical  properties  of  the  constituent  minerals  and  the 
details  of  texture  are  no  longer  the  main  subjects  of  investigation,  but  are  finding 
their  place  with  the  chemistry  of  rocks  and  the  broad  and  far-reaching  studies  based 
on  this.     The  microscope  is  sharing  the  throne  wnth  the  balance. 

This  is  as  it  should  be,  since  exclusive  attention  to  one  aspect  tends  always  to 
obscure  the  goal  toward  which  all  science  is  striving— the  understanding  of  the 
'*how"  and  the  *'  why'-  of  things  as  they  are — by  temporarily  setting  up  objects  of 
interest  of  subsidiary  importance.  These  subsidiary  aims  all  have  their  use  in 
advancing  the  progress  of  the  science,  but  it  nmst  not  be  forgotten  that  they  some- 
times lead  into  very .  devious  paths,  often  of  overspecialization,  and  that  it  is  by 
keeping  our  forces  moving  forward  together  along  all  the  lines  of  approach  that  we 
shall  most  quickly  and  surely  reach  our  destination. 

THE  CHARACTER  OF  ROCK  AXAT^Y8E8. 

GENERAL  CONSIDERATIONS. 

With  the  growing  interest  in  rock  analyses  it  is  of  the  utmost  importance  that 
they  be  used  intelligently,  not  only  as  to  their  application  in  theoretical  discussions, 
but,  which  is  of  especial  interest  here,  a^s  regards  a  just  appreciation  of  their  chamcter 
and  applicability  to  the  purpose  in  view. 

It  is  a  somewhat  surprising  and,  it  must  be  said,  a  rather  saddening  fact  that 
the  critical  judgment  of  petrographers  in  general  as  regards  rock  analyses  seems 

a  Dunx'her,  Ann.  des  Mines,  Vol,  XI,  1857,  p.  '217.  «»Roth.  J.,  GeHteinfl-AnalyHen.  1861,  p.  xix. 
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to  l>e  in  abeyance  or  wholly  lacking.  There  is  among  them  now,  as  there  serms 
always  to  have  been  to  some  extent,  a  tendency  to  place  implicit  confidence  in  the 
results  of  analytical  work — to  accept  readily  whatever  figures  the  analyst  may 
furnish,  with  scarcely  ever  an  attempt  at  a  critical  estimat^^  of  the  worth  of  the 
analysis  or  a  comparison  of  it  with  the  chemical  character  of  the  r(K»k  itself  as 
revealed  by  the  microsco|K\  It  seems  to  be  tiiken  for  gmnted  by  nearly  all  j^etrog- 
I'aphers  that  the  analyst,  like  the  proverbial  king,  can  do  no  wrong.  This  applies, 
not  to  the  personal  g(K>d  faith  of  the  analyst,  but  to  the  analytical  processes  which, 
possibly  because  they  belong  to  one  of  the  exact  sciences,  are  for  the  most  part 
tacitly  assumed  by  the  petrographer  to  be  infallible. 

It  is  noteworthy  that  this  attitude  of  mind  obtains,  not  only  among  beginners, 
but  among  the  foremost  workers  in  the  science.  There  are,  it  is  true,  some  instances 
of  the  application  of  expressed  criteria  in  the  selection  of  analyses  in  well-known 
papers,  but  in  all  these  cases  the  criteria  applied  are  few,  and  quite  inadequate  to  the 
purpose,  being  confined,  for  the  most  part,  to  the  freshness  of  the  rock.  In  few 
CSLSOH  does  there  seem  to  l)e  any  recognition  of  the  difficulties  and  uncertainties  of 
analytical  work  or  any  pi'actical  acquaintance  with  its  methods. 

It  goe^  without  saying  tliat  this  way  of  regarding  analyses  is  totally  at  variance 
with  the  l>est  interests  of  the  science.  Analyses  constitute  the  })asis  of  nnich  of  the 
investigations  and  discussions  with  whi(»h  petrographers  and  j^etrologists  nuist  occupy 
themselves,  and  it  is  surely  not  the  part  of  wisdom  to  erect  elaborate  structures  on 
foundations  of  whose  stability  and  careful  workmanship  we  are  not  assured.  It  will 
be  time  saved  in  the  end,  and  the  suptuNtructuro,  however  well  built  in  itself,  will 
have  a  far  l>etter  chance  of  withstanding  the  ravages  of  time  and  th(*  attacks  of  critics 
if  all  the  rott/en  and  luisound  blocks  in  the  foundation  are  removed  and  only  the  best 
and  strongest  of  material  retained. 

A  consecjuence  of  this  unquestioning  confidence  in  the  results  of  analytical  work 
is  that  it  is  often  intrusted  to  a  student  in  chemistry,  one  with  little  or  no  experience 
in  the  analysis  of  rocks,  and  with  no  appreciation  of  the  complexities  and  difliculties 
inherent  in  this  de|mrtment  of  cpiantitative  analysis.  That  the  results  furnish(»d  by 
such  inexperienced,  and  to  this  extent  incompetent,  analysts  should  be  received  with 
the  greatest  caution,  is  a  truism  to  anyone  ac<juainted  by  actual  experience  with  the 
difliculties  and  dangers  of  rock  analysis.  But  I  lillebmnd  "  and  Pirsson ''  have  expressed 
so  clearly  and  concisely  the  views  which  I  hold  that  I  can  do  no  better  than  refer  to 
them.  It  is  certainly  remarkable  and  significant  that  in  petrography  alone  of  all  the 
sciences  t.he  most  difficult  and  intricate^  work  is  intrusted  to  novices,  and  that  their 
results  are  accepted  by  nearly  all  with  the  same  confidence  that  is  given  to  the  work 
of  an  experienced  jx^rson. 


«Hlllebrand,  W.  F.,  Bull.  U.  8.  Geol.  Survey  No.  UH,  1897,  p.  U. 

fcPlwBon,  L.  v.,  TwonUcth  Ann.  Rcpt.  U.  S.  Geol.  Survey.  1900,  Pt.  Ill,  p.  578. 
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This  general  laxity  among  pi^trographers  as  regards  the  quality  of  roek  analyses 
is  only  too  painfully  evident  in  the  present  collection.  There  is  to  be  found  an 
astonishingly  large  proportion  of  poor  work,  nuich  of  it  of  such  a  character  that  it 
would  seem  that  even  a  tyro  in  analysis  would  reject  it  as  hopelessly  inadequate  for 
use.  Analyses  are  given  with  sununations  over  lo8  or  below  98.  Analyses  of  leucite- 
basanite  exist  so  low  in  alkalies  that  lo  or  more  per  cent  of  (|uartz  must  be 
present,  even  though  in  the  calculation  all  the  jx)tash  is  assigned  to  orthochise  and 
all  the  soda  to  albite.  Analyses  of  rocks  rich  in  olivine  are  found  which  show 
30  per  cent  of  alumina  and  only  small  amounts  of  ferrous  iron  and  magnesia.  In 
certain  cases  of  alkalic  rocks  the  alkalit^s  have  not  been  sepirately  det*»rmined. 
Rocks  with  abundant  a^girite  contain  no  ferric  iron,  and  those  with  sodalite  no 
chlorine,  to  judge  from  the  figures  furnished.  Indeed  I  may  say  that  some  of  the 
most  depressing  hours  of  my  life  have  l)een  those  spent  in  collecting  and  arranging 
the  **poor"  and  '*bad"  analyses  here  given.  es|)ecially  those  grouped  together  in 
Part  11  of  the  collection.  They  represent  a  vast  amount  of  misdirect^^d  and  wasted 
energy,  and,  in  man}'  cases,  have  sensed  as  foimdations  for  much  logical  and  other- 
wise excellent  reasoning,  which  has  been  almost  wholly  vitiated  by  the  w^orthlessness 
of  its  basal  data.     This  would  often  be  ludicrous  were  it  not  imthetic. 

The  publication  and  general  acceptance*  of  all  this  worthless  analytical  matter 
reveals  the  weakest  side  of  petrography,  and  goes  far  t<»ward  showing  why,  up  to 
the  present,  no  classification  of  igneous  rocks  based  on  pun^ly  chemical  or  quanti- 
tatively mineral  characters  has  b(»en  proposed,  or  would  be  likely  to  receive  the 
general  assent  of  petrographers. 

The  chief  reason  for  this  low  standard  of  criticism  on  the  j)art  of  petrograph(»rs 
as  regards  analysts  and  analyses  would  seem  to  ho  that,  whiU*  all  of  them  are  neces- 
sarily conversant  with  chemistry  from  the  theoretical  side,  f(»w  have  much  knowledge 
of  the  theory  of  quantitative  analysis  or  nnich  experitMice  in  its  UK^thods.  The  fact  is 
not  generally  recognized  that  the  complete  and  a(le<iuate  analysis  of  an  igneous  rock 
is  one  of  the  most  complex  and,  in  some  respects,  one  of  the  most  difficult  problems 
of  analytical  science,  far  l>eyond  the  capabilities  of  a  noviee,  and  demanding  not  only 
chemical  knowledge  and  manipulative  skill,  >)ut  often  tlu*  exercise  of  considerable 
judgment  derived  from  experience  in  solving  the  perph^xing  j)roblems  which  may 
present  themselves." 

With  the  greatly  increased  importance*  of  rht^mical  analyses  at  the  i)resent  time, 
it  can  justly  be  considered  that  the  ability  to  mak(»  an  accurate  and  fairly  compl<»te 
chemical  analysis  of  an  igneous  rock  should  form  an  (\ssential  part  of  the  training 
and  equipm(»nt  of  every  petrographer.  It  is  only  by  su<*h  knowledge  that  one  is 
able  to  judge  at  first  hand  of  the  true  valut*  of  an  analysis,  to  see  wlu^re  errors  have 

aCf.  Hillebranrl.  op,  oit.,  p.  Ifi. 
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posHibly  crept  in.  and  to  diHcriminate  between  what  is  good  and  worthy  of  use  and 
what  i«  Imd  and  to  l>e  rejected. 

In  view  of  this  state  of  affairs  it  will  be  pertinent  to  discuss  at  some  length  the 
qualifications  which  go  to  make  a  gcxxl  analysis^  the  theoretical  and  practical  criteria 
by  which  analyses  may  be  judged,  and.  in  a  rough  way,  the  estimation  of  the  weight 
which  may  l>e  allowed  any  given  analysis  in  theoretical  discussions.  Indeed,  one  of 
the  main  objects  of  the  present  publication  is  to  call  the  attention  of  petrographers 
in  general  to  this  state  of  affairs,  so  that  they  may  realize  more  clearly  the  pressing 
need  for  reform  and  the  ne<'essity  for  a  just  appreciation  of  the  value  attaching  to 
good  analytical  work  and  of  the  dangers  incident  to  the  use  of  poor  analyses.  There 
is  undoubtedly  at  the  present  time  a  marked  improvement  in  this  respect,  but  so 
many  recent  instances  of  lack  of  judgment  or  criticism  in  the  publication  of  analyses 
might  be  cited  that  the  need  is  apparent,  even  now,  for  a  free  discussion  of  the  subject. 

I  realize  fully  that  this  is  a  d.»licate  task,  and  difficult,  if  not  impossible,  to  do 
without  causing  ill  feeling.  This  difficulty  is,  of  course,  inevitable  in  an}'  dicicussion 
involving  the  frank  statement  of  weaknesses  or  errors.  I  have  therefore  endeav- 
ored to  make  the  discussion  as  impersonal  as  possible,  though  some  references  as 
illustrations  have  lieen  imavoidable.  Fortunately,  having  myself  done  considerable 
analytical  work.  I  can  only  too  often  cite  my  own  analyses  as  instances  of  what  is 
to  be  avoided. 

REPRESENTATIVENESS. 
CHARACTER   OF  THE    ROCK    MASS. 

An  analysis  of  an  igneous  rock  is  of  value  in  direct  ratio  as  it  fulfills  two  con- 
ditions: that  the  specimen  analyzed  is  representative  of  the  rock  mass,  and  that 
the  analysis  itself  is  accurate  and  complete  in  its  determination  of  the  constituents 
present.     We  may  consider  these  two  factors  in  the  order  stated. 

The  repn»sentative  chanicter  of  the  specimen  depends  partly  on  the  character  of 
the  rock  mass  and  partly  on  the  amount  of  material  taken. 

If  the  mass  Ik*  uniform,  or  if  a  single  uniform  facies  be  the  object  of  investiga- 
tion, two  courses  of  procedure  are  possible.  A  single  representative  specimen  from 
one  locality  may  l)e  selected  for  analysis,  or  pieces  of  several  specimens  collected 
from  different  parts  of  the  mass  may  l>e  taken,  pulverized,  and  mixed,  and  the 
analysis  made  of  this  mixture. 

Of  these  the  latter  labors  under  the  disadvantage  that  a  check  by  means  of 
reexamination  by  others  will  })e  impossible,  and,  furthermore,  the  uncertainty  will 
always  exist  that  the  mixture  of  several  specimens  really  repres  .'.ts  the  composition 
of  the  whole  better  than  does  a  single  specimen. 

In  the  great  majority  of  cases  it  is  by  far  the  test  plan  to  select  a  definite 
locality,  preferably  one  which  is  of  a  permanent  nature  and  not  likely  to  be  lost 
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through  building  or  other  operations,  the  rock  of  which  can  be  considered  repre- 
sentative of  the  whole  mass,  and  make  the  analysis  of  a  specimen  from  this. 

If  there  should  be  doubts  as  to  the  general  uniformity  of  the  whole  mass*,  it  is 
better  to  make  several  analyses  from  different  parts,  even  though  this  involves  con- 
siderably more  analytical  labor,  since  a  much  more  detailed  knowledge  is  thus 
gained,  and  important  features  which  may  otherwise  be  overlooked  may  l>e  rendered 
evident. 

In  the  case  of  a  heterogeneous  mass,  such  as  a  stock  or  dike  with  marginal 
facies,  it  is  likewise  always  the  wisest  plan  to  have  separate  analyses  made  of  the 
different  facies,  even  though  the  determination  of  the  character  of  the  mass  as  a 
whole  be  the  only  object  in  view. 

The  decision  as  to  the  representative  character  of  the  specimen  selected  must  l>e 
left  to  the  collector,  and  it  would  seem  natural  that  a  petrographer  whq  had  the 
analysis  of  a  rock  in  view,  or  who  thought  the  results  might  be  of  value,  would 
carefully  consider  this  question  in  the  field  and  select  his  material  ac*cordingly.  The 
evidence  is  conclusive,  however,  that  the  specimen  analyzed  has  often  been  collected 
with  no  reference  to  this  point,  this  fact  greatly  diminishing  the  value  of  the 
analytical  work  afterwards  expended  on  it. 

In  connection  with  this  subject  the  question  naturally  arises  whether  ixK'k  masses 
are  indeed  so  uniform  in  character  that  any  single  spei*inien  will  be  truly  represen- 
tative of  the  whole,  and  whether  specimens  from  different  parts  of  an  apparently 
uniform  mass,  even  if  close  together,  may  not  differ  widely  in  composition.  A  full 
treatment  of  this  fundamentally  important  topic  is  impossible  here,  but  the  outcx)me 
of  such  a  discussion  would  be  that,  though  the  latter  statement  undoubtedly  applies  in 
the  case  of  modally  or  normatively  (but  not  texturally)  eutaxitic  or  schlieric  masses, 
yet  a  rock  mass  which  is  megascopically  and  microscopically  unifonn  will  furnish,  by 
proper  selection,  specimens  that,  if  examined  by  two  or  more  competent  analysts 
and  by  reliable  methods,  will  vield  results  that  are  sensibly  identic*al.  In  other 
words,  in  the  terms  of  the  new  classification,  they  would  fall  in  the  same  subning, 
or  very  close  to  the  same  border  line. 

No  investigation  appears  to  have  been  made  specially  to  decide  this  point,  but  a 
number  of  examples  are  furnished  by  the  present  collection  which  bear  out  the 
conclusion  stated.  Among  them  may  be  mentioned  the  anal^'ses  of  the  Butte 
grano-harzose-amiatose  (granite)  (Nos.  1,  2,  and  3),  the  phyro-miaskose  (phono- 
lite)  of  the  Black  Hills  (Nos.  8  and  9),  the  grano-essexose  (essexite)  of  Salem  Neck 
(Nos.  2  and  3),  the  phlegrose-nordmarkose  (sClvsbergite)  of  Coney  Island  (phlegrose 
No.  4  and  nordmarivose  No.  3),  and  the  liparose  (keratophyre)  of  Marblehead 
Neck  (Nos.  12  and  13). 
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The  specimens  should,  of  course,  be  taken  from  fresh,  unaltered  rock,  since  omy 
thus  do  they  represent  the  chemical  character  of  the  magma.  In  some  cases,  how- 
ever, absolutely  fresh  material  is  not  to  be  had;  but  if  there  be  more  than  a  very 
slight  degree  of  alteration  an  elaborate  analysis  is  not  called  for.  All  that  we  can 
hope  to  obtain  from  an  analysis  of  such  a  rock  is  a  general  idea  of  its  magmatic 
character,  and  while  the  determination  of  the  main  constituents  should  be  made  with 
•accuracy,  it  will  scarcely  be  worth  while  to  determine  the  minor  ones,  unless  for 
special  purposes,  such  as  the  study  of  rock- weathering.  If  the  alteration  is  slight 
the  proportions  of  the  main  oxides  will  not  be  very  much  changed,  but  those  of  the 
minor  ones  will  be  relatively  much  more  so. 

AMOUNT  OF   MATERIAL. 

The  determination  of  the  amount  of  material  that  will  adequately  represent  the 
mass  is  a  matter  of  great  importance  and  deserves  the  careful  consideration  of  the 
petrographer  and  the  analyst.  For  actual  analysis  at  least  10  grams  of  pulverized 
rock  should  be  available,  but,  in  view  of  the  possibilit}^  of  the  redetermination  of 
some  or  all  of  the  constituents  or  the  determination  of  some  for  which  large  por- 
tions are  needed,  it  is  well  to  have  20  or  30  grams.^  No  definite  rule  can  be  laid 
down  as  to  the  amount  that  should  be  taken,  which  depends  on  the  granularity  of  the 
rock  and  whether  it  be  porphyritic  or  not.  In  the  case  of  fine-  or  medium-grained 
aphanitic  or  glassy  rocks,  which  are  not  porphyritic  or  are  only  finely  so,  a  few 
chips,  amounting  to  30  or  40  grams,  will  be  quite  sufiicient.  Of  coarse-grained 
rocks,  or  those  which  are  coarsely  porphyritic,  much  more  will  be  needed,  the  amount 
being  dependent  on  the  coarseness  of  grain.  For  nearly  all  ordinaril}^  coai*se-grained 
rocks,  or  those  in  which  the  phenocryst^  are  less  than  an  inch  in  diameter,  an  ordi- 
nary small  hand  specimen,  or  even  a  smaller  fragment,  will  be  quite  sufficient,  the 
size  being  determined  by  the  judgment  of  the  petrographer.  When  the  rock  is 
abnormally  coarse,  as  in  some  pegmatites,  nephelite-syenites,  etc.,  much  more  must 
be  taken,  often  several  pounds.  In  some  i-are  cases  a  large  rock  surface  must  be 
measured  to  d'etermine  the  relative  amounts  of  the  various  minerals,  and  proportion- 
ate amounts  of  these  must  be  taken  and  mixed  for  analysis.  This  last  possibility, 
fortunately,  is  of  rare  occurrence,  and  an  analysis  made  of  such  material  must  be 
regarded  as  only  approximate  at  best. 

When  more  than  30  grams  or  so  of  material  is  used  it  is  not  necessary  to  pul- 
verize the  whole,  for  a  sample  may  be  obtained  by  making  successive  crushings  and 
quartering,  as  in  assay  work.  Care  must  be  taken  to-  do  this  properly  and  system- 
atically, according  to  methods  given  in  any  treatise  on  assaying,  and  reference  may  be 
made  here  to  a  paper  by  Mr.  S.  A.  Reed,  which  discusses  the  theory  of  the  matter.* 


"  Cf.  Hillebrand,  Bull.  U.  S.  Oeol.  Sun-ey  No.  148. 1897,  p.  23. 
'»Reed,  S.  A..  School  of  Mines  Quart.,  Vol.  VI,  1886,  p.  361. 
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It  should  be  noted  tliat  the  whole  of  the  small  amount  of  chips  or  sample 
obtained  by  quartering  must  be  pulverized  and  used  for  analysis.  The  rock-making 
minerals  differ  so  greatly  in  brittleness  that  if  only  a  portion  of  the  sample  be  pul- 
verized this  will  not  represent  the  true  average  composition,  for  the  more  brittle 
minerals,  as  quartz  and  the  feldspars,  will  be  first  reduced  to  powder,  while  the 
tougher  ones,  as  hornblende,  pyroxene,  and  biotite,  will  take  more  crushing  and 
grinding.  If,  therefore,  the  last  portions,  which  do  not  pass  easily  through  the  silk 
sieve,  are  rejected,  the  analysis  will  show  a  slightly  more  .salic  composition  than 
exists  in  fact. 

On  the  other  hand,  owing  to  the  same  fact,  the  fine  dust  lost  during  the  opera- 
tions of  crushing,  sifting,  and  grinding  will  be  composed  chiefly  of  salic  minei'als,  so 
that,  strictly  speaking,  all  rock  analyses  are  slightly  more  femic  than  they  should 
properly  be,  though  the  error  must  be  of  very  slight  importance.^  At  any  rate,  it 
seems  to  be  unavoidable. 

MICROSCOPICAL   EXAMINATION. 

A  microscopical  examination  of  the  rock  in  thin  section  should  always  precede 
the  chemical  analysis.  This  not  only  reveals  clearly  the  character  of  the  rock  as 
regards  general  composition  and  freshness,  but  often  furnishes  invaluable  indications 
as  to  what  minor  constituents,  such  as  ZrOj,  PjOj,  SO,,  CI,  etc.,  are  present. 

The  petrographer  can  thus  indicate  to  the  anal}- st  which  of  the  minor  constituents 
are  to  be  estimated  anfl  those  for  which  it  is  not  worth  while  to  look.  Some  of  the 
main  analytical  processes  may  also  be  modified  and  shortened  by  a  knowledge  of  the 
general  character  of  the  rock,  and  in  both  these  ways  a  great  amount  of  useless  labor 
will  often  be  saved  to  the  careful  and  thorough  but  nonpetrographical  analyst,  who, 
in  the  absence  of  such  indications,  may  spend  much  time  looking  for  constituents 
which  are  absent,  in  the  conscientious  endeavor  to  have  his  analysis  complete. 

ACCURACY. 

Assuming  that  the  sample  analyzed  is  representative  of  the  rock  mass,  the  degree 
of  correspondence  between  the  figures  yielded  b\'  the  analysis  and  the  true  compo- 
sition of  the  rock  is  dependent  on  two  factors — its  accuracy  and  its  degree  of 
completeness. 

By  accuracy  is  meant  the  degree  of  precision  with  which  the  constituents  sought 
for  have  been  determined,  quite  apart  from  the  fact  whether  or  not  all  those  present 
have  l^een  determined  or  separated  one  from  another.     The  accuracy  of  an  analysis, 


aThe  only  instance  known  to  mc  where  this  has  been  especially  invt'^tigated  in  that  in  S.  ZalcKkl's  study  of  the 
amount  of  quartz  In  granites  (Tschermak's  Mineml.  Mitthell.,  Vol.  XIV,  1895,  p.  850).  He  shows  by  determinations  of 
silica  that  the  dust  produced  m  the  pulverization  of  granites  is  notably  richer  m  feldspar  relatively  to  quartz  and  dark 
minerals  than  the  coarser  portion  of  the  powder. 
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which  may  be  discussed  apart  from  its  completeness,  depends  on  the  personal  ability 
of  the  analyst  to  make  the  analysis  and  on  the  reliability  and  adequacy  of  the  meth- 
ods employed. 

The  factor  of  the  analyst  has  already  been  touched  on  in  speaking  of  the  practice 
of  entrusting  rock  analyses  to  students,  and  the  obvious  truth  that  the  personal 
factor  is  a  most  important  one  in  the  making  of  analyses  need  only  be  stated  here. 
Thus  the  work  of  a  trained  and  experienced  man  will  be,  presumably,  of  far  higher 
character  than  that  of  a  beginner  publishing  his  first  analyses  in  an  inaugural  disser- 
tation, or  that  of  a  student  in  chemistry  to  whom  the  analysis  of  a  rock  has  been 
given  for  pi-actice.  It  is  true  that  the  man  of  experience  may  not  be  a  good  analyst, 
or  may  be  hampered  by  poor  methods  or  reagents,  and  conversely  the  work  of  the 
beginner  may  be,  and  often  is,  of  very  good  quality;  but  the  fact  remains  that  the 
latter  will  not  carry  the  weight  of  the  former,  in  the  absence  of  confiimation  of  its 
character  by  other  evidence. 

The  employment  of  the  most  reliable  and  accurate  methods  is,  of  course,  essential 
to  good  analytical  work.  As,  however,  this  is  not  intended  to  be  a  treatise  on  the 
analysis  of  rocks,  the  matter  can  be  only  briefly  touched  on,  for  the  especial  purpose 
of  pointing  out  to  the  nonanalytical  petrographer  some  of  the  more  common  pitfaUs 
and  sources  of  error  that  beset  the  path  of  him  who  undertakes  the  analysis  of  rocks. 

In  view  of  the  wide  experience  of  the  chemists  of  the  United  States  Geological 
Survey,  and  the  unequalled,  uniformly  high  standard  of  excellence  shown  b}-  their 
work,  it  may  be  recommended  that  the  methods  adopted  by  them''  should  be  employed 
whenever  possible,  at  least  until  improvements  on  them,  or  better  methods,  shall 
have  been  devised.  Too  high  commendation  can  scarcely  be  bestowed  on  their 
analyses,  esj^ecially  the  later  ones,  which  stand  in  a  class  apart  from  almost  all  others, 
as  a  stud}"  of  the  material  here  collected  will  render  evident. 

POSSIBLE   ERRORS. 

The  fact  must  not  be  lost  sight  of  by  petrographei's  unacquainted  with  quanti- 
tative analysis,  that  in  certain  portions  of  the  processes,  especially  in  the  older 
methods,  there  is  liability  to  serious  error,  due  either  to  inherent  defects  or  to  the 
necessity  for  special  care  in  manipulation,  such  care  as  is  possible  only  with  a  careful 
and  experienced  analyst.  The  most  prominent  of  these  sources  of  error  will  be 
briefly  stated. 

Liability  to  error  attends  the  determination,  not  only  of  the  minor  constituents, 
where  it  is  generally  of  comparatively  small  moment,  but  unfortunately  that  of  most 
of  the  main  and  most  abundant  chemical  rock  constituents,  in  which  case  it  becomes 
a  matter  of  the  utmost  imjwrtance.     The  more  important  determinations  which  we 

a  Of.  Bulls.  U.  S.  Oeol.  Soirey  Nos.  148  and  176. 
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may  discuss  are  those  of  SiOj,  AUO3,  FegOj,  FeO,  MgO,  CaO,  the  alkalies,  TiO,, 
PA,  and  MnO. 

In  regard  to  silica,  Hillebrand^  has  clearly  shown  that  the  methods  usually 
employed  do  not  yield  accurate  results,  but  that  two  or  more  evaporations  alternating 
with  filtrations,  together  with  prolonged  ignition  over  the  blast,  are  necessary.  He 
points  out  the  fact  that  this  "  ma}^  serve  to  explain  in  small  part  the  excessive  sum- 
mations often  encountered  in  rock  analyses."  It  is  also  shown  that  silica  is  not  wholly 
thrown  down  by  ammonia  or  sodium  acetate  along  with  the  aluminum  and  iron,  and 
that  it  is  appreciably  soluble  in  melted  potassium  pyrosulphate. 

Increase  in  the  apparent  amount  of  alumina,  due  to  imperfect  separation  of  mag- 
nesia, is  probably  the  error  of  considerable  magnitude  most  commonly  met  with  in 
rock  analyBe64  especially  in  those  of  femic  (basic)  rocks.  It  arises  from  the  fact  that 
magnesium  hydroxide  tends  to  fall  down  with  aluminum  hydroxide  on  precipitation 
with  ammonia.  This  can  be  prevented  only  by  the  presence  of  sufficient  ammonium 
salts  and  by  repeated  precipitations,  either  with  ammonia  alone  or  with  sodium  acetate 
as  well. 

These  conditions  are  easily  neglected  by  the  inexperienced  analyst,  and,  in  com- 
piling the  present  collection,  I  have  noted  so  many  instances  where  this  error  has 
certainly  been  made,  and  so  many  others  where  it  is  strongly  suspected  but  not 
definitely  provable,  owing  to  the  insufficiency  of  the  petrographic  description,  that  I 
must  add  my  word  of  warning  to  those  of  Hillebrand*  and  Pirsson.^ 

In  regard  to  the  determination  of  ferrous  iron,  Stokes ''  has  shown  that  ferric 
sulphate  exerts  a  marked  oxidizing  effect  on  pyrite,  and  starting  from  this  fact 
Hillebrand*  demonstrates  the  unreliability  of  the  Mitscherlich  method,  commonly 
employed  in  Europe  for  the  determination  of  ferrous  iron,  i.  e.,  decomposition  with 
sulphuric  acid  in  a  sealed  tube.  This  gives  often,  especially  in  rocks  rich  in  iron, 
too  high  results  for  FeO,  and  decomposition  by  hydrofluoric  acid  in  an  atmosphere 
of  carbonic  acid  is  to  be  preferred. 

It  must  be  noted,  however,  that  in  the  hands  of  inexperienced  analysts  the  latter 
method,  as  well  as  the  former,  is  liable  to  give  low  results  for  ferrous  and  correspond- 
ingly high  figures  for  ferric  iron,  in  consequence  of  the  partial  oxidation  of  the 
former,  due  to  careless  manipulation.  This  error  is  the  undoubted  explanation  of  a 
number  of  anomalously  high  figures  for  ferric  iron  to  be  found  in  the  collection,  for 
these  do  not  accord  with  what  can  be  discovered  about  the  mineralogical  composition 
as  revealed  by  the  descriptions. 


nBull.  U.  8.  Geol.  Survey  No.  176.  1900,  p.  52,  and  Jour.  Am.  Chem.  80c.,  Vol.  XXIV,  1902,  pp.  362  et  «eq. 

frHlUebrand,  Bull.  U.  8.  Geol.  Survey  No.  176, 1900,  p.  6f». 

rpirason,  Jour.  Geol.,  Vol.  IV.  1896,  p.  688. 

rfStokes,  H.  N..  Bull.  U.  8.  Geol.  Survey  No.  186. 1901. 

r  Bull.  U.  S.  Geol.  Survey  No.  176, 1900,  p.  89. 
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Another  possible  error  in  the  determination  of  the  iron  oxides,  and  one  which 
ma}^  be  easily  made  by  the  novice,  is  that  involved  in  the  reduction  of  the  solution 
of  the  precipitate  by  ammonia  water  for  the  determination  of  total  iron.  If  the 
current  of  H,S  is  not  continued  for  a  sufficient  len^h  of  time,  the  ferric  sulphate 
will  not  be  completely  reduced  to  the  ferrous  state,  so  that  the  apparent  amount 
of  ferric  oxide  will  be  too  low  and  that  of  alumina  correspondingly  too  high.  This 
will  not,  of  course,  aflfect  the  ferrous  iron,  as  this  is  always  determined  in  a  separate 
portion. 

The  error  involved  in  the  liability  of  magnesia  to  be  precipitated  in  part  with 
the  alumina,  which  has  already  been  touched  on,  will  lead  to  too  low  figures  for  this 
constituent. 

Another  error  in  the  determination  of  this  oxide,  though  in  general  of  less 
magnitude  and  importance,  is  that  involved  in  its  precipitation  as  anomonium  mag- 
nesium phosphate.  Gooch  and  Austin^  have  shown  that  under  the  conditions  usually 
obtaining  in  this  determination  there  is  a  strong  tendency  toward  high  errors 
on  the  side  of  apparent  increased  amount  of  magnesia,  owing  to  the  presence  of 
excess  of  the  precipitant,  ammonium  salts  and  free  ammonia.  Since  this  error  is 
due  to  the  fact  that,  under  these  conditions,  the  ammonium  magnesium  phosphate 
contains  more  PjOj  than  is  called  for  by  the  ideal  constitution,  it  will  not  aflfect  other 
constituents,  but  will  be  positive  in  its  effect,  and  thus  raise  the  summation  of  the 
whole  analysis.  It  is  possible  that  this  may  account  in  part  for  some  of  the  curi- 
ous, slightly  high  summations  met  with  in  what  are  apparently  otherwise  excellent 
analyses. 

A  source  of  error  in  the  determination  of  CaO,  of  possibly  frequent  occurrence, 
is  that  involved  in  the  use  of  ammonia  water  that  is  not  fresh.  The  solution  is  then 
likel}'  to  contain  a  notable  proportion  of  ammonium  carbonate,  which  will  cause  the 
precipitation  of  part  of  the  CaO  as  carbonate  along  with  the  alumina,  etc.  This 
will  be  weighed  with  these,  which  will  increase  the  apparent  amount  of  Alj  O,,  and 
decrease  that  of  CaO  by  the  same  amount. 

In  regard  to  the  determination  of  the  alkalies,  I  need  only  add  a  word  in  confir- 
mation of  the  view  expressed  b}^  Hillebrand*  as  to  the  advantages  of  the  Lawrence 
Smith  method,  both  as  to  accuracy  and  as  to  time  saved.  The  slight  correc*tion 
necessary  for  the  minute  amount  of  alkalies  present  in  the  calcium  carbonate  used  is 
a  constant  one,  easily  and  safely  applied,  while,  on  the  other  hand,  any  of  the  other 
methods  of  decomposition  involving  the  preliminary  separation  of  alumina,  iron 
oxides,  lime,  and  magnesia  introduces  a  large  element  of  uncertainty  and  possible 
error,  owing  to  the  impurities  contained  in  the  reagents  and  taken  up  from  the  glass 
vessels. 


n Gooch,  F.  A.,  and  Austin,  M.,  Am.  Jour.  8ci.,  Vol.  VII,  1899,  p.  197.  ^Bull.  U.  S.  Geol.  Survey  No.  17«,  p.  9ti. 
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The  colorimetric  method  for  the  determination  of  TiO,,  described  by  Hillebrand, 
is  by  far  the  most  accurate  and  the  quickest,  and  should  be  uniform!}^  used,  since  the 
older  methods,  based  on  its  precipitation  b}-  prolonged  boiling,  are  ver}'^  uncertain 
unless  the  conditions  are  ver}'  exactly  adjusted,  especially  when  much  TiO,  is  present, 
in  which  case  it  is  very  liable  to  be  contaminated  by  AljOj  and  Fe,Os.  The  assump- 
tion which  is  sometimes  made,  that  the  residue  left  on  evaporation  of  the  silica  with 
hydrofluoric  acid  represents  all  the  TiOg  present,  is  quite  unwarranted,  since  this 
residue  contains  only  part  of  the  TiOj  at  most,  and  also  some  AljOj,  Fe^O,,  PjOj,  etc. 

In  cases  where  the  separation  of  alumina,  etc.,  has  been  made  by  the  sodium- 
acetate  method,  for  the  more  complete  separation  of  MnO,  it  must  be  remem- 
bered that,  unless  the  amount  of  acetic  acid  present  and  the  general  conditions  are 
very  exactly  controlled,  there  is  great  danger  of  incomplete  precipitation  of  alumina 
at  this  stage.  The  Al^O,  not  precipitated  here  will  subsequently  be  thrown  down 
with  the  MnO  and  weighed  with  it,  rendering  the  figures  for  this  oxide  too  high 
and  those  for  alumina  correspondingly  low.  This  error  is  one  of  comparatively 
frequent  occurrence,  judging  from  the  abnormally  high  amounts  of  MnO  often  stated 
as  present,  and  is  one  especially  liable  to  be  made  by  the  inexperienced  analyst. 
For  this  reason  it  would  be  preferable,  unless  the  analyst  has  had  experience  in  the 
sodium-acetate  method,  to  precipitate  the  alumina,  etc.,  with  ammonia  several  times 
rather  than  use  the  sodium  acetate-method,  even  though  the  precipitation  of  MnO 
be  less  complete,  since  the  error  involved  in  the  determination  of  MnO  is  of  far 
less  importance  than  that  possibh'  aflfecting  the  AljO,. 

COMPLETENESS. 

The  ideal  analysis  should  show  the  percentage  amount  of  ever}'  constituent 
present,  and,  for  practical  purposes  at  any  rate,  all  those  that  are  present  in  amount 
sufficient  to  make  their  determination  a  matter  of  interest,  or  whose  presence  or 
absence  bears  on  the  problem  for  which  the  analysis  is  made. 

The  amount  which  may  make  a  constituent  worth  determining  will  vary,  of 
course,  in  diflferent  cases,  as  will  the  number  of  constituents  to  be  sought  for.  Thus 
in  such  simple  rocks  as  most  liparases  (granites,  rhyolites,  etc.)  and  labradorases 
(anorthosite)  it  is  not  necessary  to  determine  such  a  number  of  constituents  as  should 
be  determined  in  the  case  of  miaskares  and  rocks  belonging  to  the  dosalane  and 
salfemane  classes.  But  in  view  of  the  facts  that  an  analysis  should  be  trul}'  repre- 
sentative of  the  composition  of  the  rock,  that  it  may,  if  complete,  be  of  use  to  others 
for  the  discussion  of  problems  other  than  the  one  immediately  in  hand,  and  the 
general  proposition  that  only  good  work  should  be  countenanced  in  science,  every 
analysis  should  be  as  complete  as  it  is  practicable  to  make  it. 
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MAIN   CONSTITUENTS. 

It  goes  without  saying  that  in  every  rock  analysis  worthy  of  the  name  all  the 
usual  main  constituents  must  be  determined.  These  will  include  silica,  alumina, 
ferric  and  ferrous  oxides,  magnesia,  lime,  soda,  potash,  and  water. 

Unfortunately  a  large  number  of  anal^'ses  exist  in  which  the  iron  oxides  have 
not  been  separately  determined,  but  are  given  together,  as  either  Fe203  or  FeO,  or 
most  equivocally  bracketed  opposite  both  of  these.  Unless  the  iron  oxides  are 
present  in  verj^  small  amount,  e.  g.,  less  than  1  per  cent,  or  unless  the  presence  of 
a  considerable  amoimt  of  pyrite  or  pyrrhotite  makes  the  determination  of  FeO 
very  uncertain,  this  is  a  quite  unpardonable  proceeding,  since  the  proper  sepai*ate 
determination  of  these  two  is  essential  to  the  complete  chemical  discussion  of 
the  rock  magma  and  the  calculation  of  the  mineral  composition,  either  normative 
or  modal.  This,  with  the  error  involved  in  the  separation  of  alumina  and  magnesia, 
is  the  most  common  defect  in  rock  analyses,  and  a  surprisingly  large  number  liave 
been  rejected  from  Part  I  of  the  tables  on  this  account. 

The  alkalies  arc  occasionally^  estimated  together  (as  Na,0),  or  determined  by  the 
difference  from  100  per  cent.  This  procedure  is  found  especially  in  analyses  of 
the  more  femic  rocks,  but  sometimes  in  those  of  rocks  in  which  the  alkalies  amount 
to  several  per  cent.  This  is  also  a  form  of  slovenliness  for  which  there  should  l)e  no 
excuse,  except  in  rocks  composed  largely  or  entirely  of  such  minerals  as  olivine, 
magnetite,  and  ilmenite,  when  the  alkalies  can  be  present  only  in  traces  at  most. 

The  molecular  weight  of  orthoclase  and  albite  is  so  high^  that  in  any  chemico- 
mineralogical  system  of  classification,  or  in  the  calculation  of  the  mode,  the  deter- 
mination of  both  of  these  oxides  is  of  the  greatest  importance.  Furthermore  the 
assumption  is  made  that  the  sum  of  the  analysis  will  be  exactly  100  per  cent,  which 
is  quite  unwarranted  in  view  of  the  great  rarity  of  this  occurrence,  and  especially 
when  the  chemist  thinks  so  little  of  his  work  as  to. be  unwilling  to  determine  the 
alkalies  properly. 

In  some  highly  salic  or  highly  alkalic  rocks  MgO  and  CaO  are  not  determined,  but 
are  given  as  ''traces."  While  in  most  of  these  cases  their  nondetermination  will  not 
seriously  affect  the  results  of  calculation,  yet  such  a  procedure  is  to  be  deplored  as 
being  not  first-class  work.  The  term  ''trace"  should  indicate  strictly  and  uniformly 
that  the  constituent  has  been  looked  for  and  found,  but  in  unweighable  amount 
(0.1  milligram  or  less),  while  if  it  is  not  looked  for  because  it  is  supposed  to  be 
present  in  small  amount,  some  such  phrase  as  "present,  not  determined"  (p.,  n.  d.) 
should  be  employed.  The  limits  assigned  to  the  term  "trace"  vary  widely,  and  in 
the  collection  may  be  found  instances  where  this  term  is  used  of  constituents  that 
are  certainly  present  to  the  extent  of  half  of  1  per  cent  or  much  more. 

aOne  per  cent  of  KfO  coxresponda  to  5  per  cent  of  orthoclase,  and  the  same  amount  of  Na«0  to  8  per  cent  of  albite.. 
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MINOR  CONSTITUENTS. 

Assuming  that  the  eight  main  constituents  are  to  be  determined,  we  may  take 
up  the  discussion  of  those  usually  regarded  as  ''minor.''  Both  Clarke^  and  Hille- 
brand*  lay  stress  on  the  importance  of  their  detennination  from  the  point  of  view  of 
the  solution  of  broad  petrological  problems.  Thus  the  work  of  the  chemists  of  the 
United  States  Geological  Survey  has  demonstrated  the  comparative  abundance  and 
general  distribution  of  titanium,  barium,  and  strontium,  and,  in  the  cAse  of  barium, 
a  greater  abundance  along  the  Rocky  Mountain  region  than  in  the  eastern  and  the 
extreme  western  parts  of  the  United  States.  The  frequent  presence  of  vanadium  in 
the  more  femic  (basic)  rocks  and  of  molybdenum  in  the  more  quaric  (siliceous)- ones,*' 
of  zirconium  in  presodic  and  especially  nephelite-bearing  rocks,  and  of  nickel  and 
chromium  in  very  femic  rocks,  are  other  well-known  instances  of  important  contri- 
butions to  our  knowledge  of  rock  magmas  due  to  completeness  in  the  making  of 
analyses. 

Indeed,  Hillebrand  has  entered  such  a  strong  plea  for  completeness  in  rock 
analysis  that  little  more  need  be  said  to  convince  petrographers  of  the  correctness 
of  his  position.  Since,  however,  there  is  a  strong  tendency  to  regard  as  adequate 
for  petrographical  purposes  analyses  in  which  only  the  eight  main  constituents  have 
been  determined,  further  remarks,  especially  in  elucidation  of  some  special  points, 
will  not  be  amiss. 

It  is  obvious  that  when  the  rock  carries  notable  amounts  of  minerals  which  con- 
tain as  essential  ingredients  any  of  the  "minor"  constituents,  these  should  always  be 
determined.  Thus,  CI  and  SO,  should  always  be  included  in  the  analysis  of  rocks 
with  sodalite  or  noselite;  TiOj,  when  titanite,  ilmenite,  or  titaniferous  augite  are 
present;  PgOj,  when  there  is  any  apatite,  and  ZrO^  if  there  is  considerable  zircon 
or  eudialyte.  If  these  constituents  are  not  determined  the  analysis  will  not  show 
adequately  the  composition  of  the  rock,  or,  as  Clarke  puts  it,  "the  petrographer  has 
been  more  thorough  than  the  chemist."' 

-  It  is  for  this  reason  that  a  microscopical  study  of  the  rock  section  should  always 
precede  the  analysis.  The  conscientious  chemist  who  is  not  a  petrographer,  and 
who,  therefore,  does  not  know  what  minor  constituents  are  especially  to  be  looked 
for,  can  only  make  sure  of  the  completeness  of  his  work  by  the  determination  of 
everything  possible.  While  the  results  will  alwa3\s  be  of  value,  ^^et  in  many  cases 
part  of  this  labor  ma\"  be  quite  unnecessary,  involving  a  waste  of  valuable  time  which 
might  be  obviated  if  the  petrographer  would  furnish  with  the  material  an  indication 
of  what  minor  substances  are  especially  to  be  looked  for. 


a  Clarke,  F.  W..  Bull.  U.  S.  Geol.  Survey  No.  148,  p.  11. 

b  Hillebrand,  Jour.  Am.  Chem.  Soc.,  Vol.  XVI,  18W,  p.  90;  Bull.  U.  8.  Geol.  Survey  No.  148,  p.  17. 

«•  Hillebrand,  Am.  Jour.  Sci.,  Vol.  VI,  1898,  p.  216. 
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Although  the  determination  of  all  constituents,  even  those  which  are  present  in 
mere  traces,  is  to  be  desired,  yet  in  practice  a  compromise  must  be  made,  generally, 
between  the  degree  of  completeness  and  the  time  to  be  devoted  to  practical  analytical 
work.  The  determination  of  most  of  the  minor  constituents  take^  considerable  time, 
and,  if  the  number  of  analyses  to  be  made  is  great,  or  the  time  available  is  limited,  it 
may  not  be  advisable  to  determine  all  the  lesser  constituents,  but  only  those  essential 
to  a  proper  understanding  of  the  rock.  This  is  especially  true  of  the  rarer  substances, 
as  ZrO„  Or  A.  V^O,,  F,  NiO,  CoO,  CuO,  SrO,  etc.,  and  SO,  and  CI  in  rocks  without 
the  sodalite  group  of  minerals.  On  the  other  hand,  such  constituents  as  TiO,,  P,Or, 
BaO,  and  S,  which  are  now  known  to  be  commonly  present  and  widely  distributed, 
should  be  determined  in  every  analysis  which  makes  an  attempt  at  completeness,  as 
every  modern  analysis  should.  It  is  also  generally  of  importance  to  determine  CrjO, 
and  NiO  in  the  most  femic  rocks,  especially  when  olivine  is  abundant,  as  they  are 
apt  to  be  present  in  very  considerable  amount. 

In  discussing  this  matter,  an  imjwrtant  point  to  bear  in  mind  is  that  the  deter- 
mination of  certain  of  the  minor  constituents  aflfects  the  figures  for  other  and  often 
very  important  ones.  This  arises  from  the  methods  of  analj- sis  necessarily  employed, 
in  which  several  constituents  are  precipitated  together  in  one  operation,  and  subse- 
quently some  of  them  separatel}^  determined,  the  figures  for  one  being  known  by  the 
difference.  Of  these  by  far  the  most  important  are  TiO,  and  Ffi^.  These  are  not 
only  almost  always  present,  often  in  very  considerable  amount,  but  their  determina- 
tion affects  that  of  the  highly  important  alumina.  In  the  course  of  the  analysis 
AljOj,  FCjOj,  TiO„  and  PjOj  are  precipitated  together,  the  three  last  are  deter- 
mined separately,  and  the  alumina  is  estimated  by  difference  from  the  sum  of  the 
four,  since  so  far  no  satisfactory^  method  has  been  devised  for  its  independent 
determination. 

It  is  obvious,  therefore,  that,  if  TiOg  and  PjOj  are  not  determined,  the  figure  for 
alumina  will  be  too  high.  In  the  case  of  all  but  the  most  salic  rocks  the  error  may 
be  of  great  moment,  since  these  two  oxides  may  be  present  in  a  xevy  considerable 
amount,  and  the  alumina  is  the  only  measure  we  have  for  the  calculation  of  the 
amount  of  anorthite — modal  or  normative — from  the  analysis. 

Similarly,  the  nondetermination  of  ZrOj,  Cr^Og,  and  VoOg  will  raise  the  figures 
for  alumina,  since  these  are  also  precipitated  together.  In  the  great  majority  of 
rocks,  however,  the  error  will  be  negligible,  owing  to  the  minute  quantities  of  these 
oxides  usually  present. 

Vanadium  also  affects  the  determination  of  ferrous  iron,  and,  if  presumably  present 
in  more  than  traces,  it  may  be  detennined  and  a  proper  correction  applied  to  the 
ferrous  iron^  in  the  most  accurate  work.  Fortunately  this  will  very  seldom  be 
necessary. 

'I  Hillebmnd,  Bull.  V.  S.  Geol.  Survey  No.  176.  p.  »5. 
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As  SrO  is  precipitated  with  CaO  as  oxalate,  its  nondetermination  will  render  the 
apparent  amount  of  CaO  too  high.  As  this  substance  rareh^  occurs  in  more  than 
traces,  this  error  is  negligible  for  all  but  the  most  accurate  investigations. 

Lithium  chloride  remains  with  the  sodium  chloride  after  separation  of  the  potas- 
sium as  platinichloride,  but,  so  far,  has  rarely  "been  found  to  be  present  in  quantity 
great  enough  to  warrant  its  estimation. 

The  question  as  to  whether  MnO  should  be  determined  or  not  is  a  rather  per- 
plexing one.  Of  course  for  the  best  work,  and  if  the  analyst  is  sufficiently  experi- 
enced not  to  fall  into  the  error  possible  in  its  determination  by  the  sodium-acetate 
method  already  spoken  of,  it  should  be  done.  But,  on  the  other  hand,  its  determina- 
tion adds  very  materially  to  the  time  needed  for  the  analysis,  and  involves  as  well 
the  use  of  a  method  liable  to  an  error  which  will  affect  seriously  a  much  more 
important  constitutent.  Furthermore  the  long  list  of  analyses  made  by  the  chemists 
of  the  United  States  Geological  Survey,  as  well  as  those  made  elsewhere,  show  that, 
while  almost  always  present,  its  amount  is  very  small,  in  general  little  more  than  a 
trnce.  Thus  in  all  the  analyses  of  igneous  rocks  published  in  Bulletin  168  of  the 
United  States  Geological  Survey  it  only  exceeds  0.50  per  cent  twice,^  and  falls  between 
0.40  and  0.50  five  times.*  Indeed,  it  is  of  interest  to  note  in  this  connection  that 
Professor  Clarke's  estimate  of  the  average  composition  of  the  igneous  rooks  of  the 
United  States^  shows  that  the  amount  of  manganese  in  them  is  only  about  one-sixth 
of  that  of  titanium,  and  is  even  less  than  that  of  phosphorus.  In  view  of  the  great 
v^ariety  of  igneous  rocks  represented  by  these  analyses  and  of  the  very  high  character 
of  the  analytical  work,  the  high  figures  so  often  found  for  this  oxide  in  many  other 
analyses  are  to  be  regarded  with  suspicion,  the  probability  being  that  in  them  the 
error  already  spoken  of  has  been  made. 

That  the  nondetennination  of  MnO  will  affect  the  figures  for  other  constituents 
is  certain,  but  to  what  extent  is  not  very  clear.  If  the  separation  of  AljO,,  etc.,  has 
been  made  with  ammonia  water,  a  small  portion  will  be  thrown  down  and  be  weighed 
as  alumina.  Part  of  that  which  passes  through  in  the  filtrate  will  be  thrown  down 
with  calcium  oxalate  and  weighed  as  CaO.  But,  as  manganese  oxalate  is  slightly 
sohible  in  wate»,  some  of  the  manganese  will  l)e  thrown  down  as  phosphate  with  the 
magnesia  and  weighed  with  this.  Little  is  known  of  the  various  proportions  of  the 
manganese  which  will  thus  be  distributed,  and  the  matter  is  one  which  calls  for 
investigation.  It  has  seeminglv  been  passed  over  in  the  text-books  on  quantitative 
analysis,  owing  to  the  assumption  that  the  MnO  is  separated  in  the  regular  course 
before  the  precipitation  of  CaO  and  MgO. 

a  0.93  in  A,  p.  81;  0.70  in  F,  p.  212. 

hO.46  in  C,  p.  169;  0.43  in  D.  p.  161;  0.41  in  E,  p.  214:  0.40  in  E,  p.  20,  and  A.  p.  147. 

e  Clarke.  Bull.  U.  S.  Geol.  Survey  No.  168,  p.  15. 
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At  any  rate,  in  view  of  the  small  amount  of  this  substance  present,  its  probable 
distribution  among  several  constituents,  thereb}'  affecting  each  of  them  only  to  a 
negligible  extent,  and  the  loss  of  time  and  possibility  of  error  affecting  Al^O, 
involved  in  its  determination,  it  maj'  be  held  that  the  determination  of  MnO  is  not 
essential  or  called  for,  even  in  what  is  otherwise  very  complete  and  accurate  work. 

In  regard  to  the  determination  of  HaO,  I  am  in  accord  with  Dittrich''  and  Hille- 
brand,*  that  the  rock  powder  for  anah\sis  should  be  air  dry,  and  that  it  is  advisable 
(though  not  necessary)  to  discriminate  between  combined  and  hygroscopic  water, 
i.  e.,  that  driven  off  above  and  below  110^.  The  remarks  of  Hillebrand  on  the 
inadvisability  of  the  method  for  the  determination  of  Hfi  by  "loss  on  ignition"  will 
be  concurred  in  by  every  experienced  analyst  who  has  considered  the  matter. 

Except  where  minerals  containing  water  or  h>  droxyl,  as  analcite  or  muscovite, 
are  present  as  primary  components,  the  determination  of  HgO  is  not  a  matter  vital 
to  proper  comprehension  of  the  rock  magma,  but  its  amount,  as  well  as  that  of  COg, 
is  of  very  great  importance  as  a  measure  of  the  freshness  of  the  rock.  The  deter- 
mination of  water,  therefore,  must  be  regarded  as  essential  to  every  rock  analj'^sis, 
and  that  of  COj  also  when  the  presence  of  calcite  or  cancrinite  or  the  altered  condi- 
tion of  the  rock  demands  it. 

In  this  connection  a  common  practice  may  be  briefly  alluded  to,  namely,  that  of 
deducting  H,0  and  CO,  when  the  rock  is  not  fresh,  calculating  the  remainder  to  100 
per  cent,  and  assuming  that  the  result  represents  the  composition  of  the  original, 
unaltered  rock.  This  assumption  is  quite  unwarranted  and  is  apt  to  lead  to  totallj^ 
erroneous  conclusions,  since  the  processes  of  weathering  or  alteration  do  not  usually 
consist  in  the  simple  addition  of  H,0  and  COj,  but  in  the  assumption  of  these  con- 
comitantly with  changes,  either  additive  or  subtractive,  in  some  or  all  of  the  other 
components.     And  as  yet  we  are  unable  to  determine  these  with  any  degree  of  success. 

Furthermore,  such  a  procedure,  like  that  of  any  recalculation  to  100  per  cent, 
unless  the  original  figures  are  given,  deprives  others  of  one  of  the  best  methods  of 
judging  of  the  value  of  the  analysis,  by  concealing  the  original  summation. 

RATING  OF  ANALYSES. 

We  have  hitherto  considered  rock  analyses  from  the  point  of  view  of  the  analyst. 
It  remains  to  discuss  them  from  that  of  the  petrographer  who  wishes  to  use  the 
results,  and  who  therefore  ne^ds  to  have  some  means  of  judging  as  to  their  reliability. 
For  this  purpose  it  is  necessary  to  discuss  the  features  of  an  analysis  on  which  this 
judgment  may  be  based,  and  it  will  also  be  convenient  to  formulate  a  method  by  which 
the  general  character  of  an  analysis  may  be  expressed  concisely.  This  expression  of 
the  relative  worth  of  an  analysis  may  conveniently  be  called  its  '*  i-ating,'  in  analogy 
with  that  of  commercial  houses. 

aDittricb,  M..  Mittbeil.  Badischen  Geol.  Landesanst.,  Vol.  Ill,  p.  79, 18M. 
f^HiUebrand.  Bull.  U.  S.  Qeol.  Survey  No.  148.  Ift97,  pp.  26  et  seq. 
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The  user  of  the  analysis  must  rely  on  the  judgment  of  the  collector  and  the  analyst 
that  the  specimen,  both  as  to  locality  and  size,  correcth'  represents  the  rock  mass, 
unless  some  reason  appears  to  the  contrar3\  It  rarely  happens  that  the  analysis  in 
itself  gives  any  indication  as  to  this  point,  at  least  in  a  decisive  way. 

The  special  case  of  the  analysis  of  the  groundmass  of  a  rock  is,  however,  not 
uncommon,  and  may  be  briefly  discussed.  For  the  general  purposes  of  petrography 
such  analyses  are  of  little  use,  and  they  have  been  excluded  from  the  present  collection. 
On  the  other  hand,  for  the  solution  of  certain  special  problems  they  may  be  of  great 
value.  It  must  be  pointed  out,  however,  that  an  essential  adjunct  to  their  use  is  a 
knowledge  of  the  relative  amounts  of  the  phenocrysts  and  the  groundmass,  unless 
only  a  knowledge  of  the  composition  of,  for  example,  glassj'  or  microaphanitic 
groundmasses  be  desired.  If  the  purpose  is  thestud}^  of  the  order  of  crystallization, 
or  some  such  thing,  a  knowledge  of  the  quantitative  relations  is  indispensable. 

Unfortunately,  this  knowledge  is  wanting  in  every  case,  so  far  as  my  knowledge 
extends,  quantitative  relations  being  given  only  in  the  cases  of  analyses  of  the  por- 
tions soluble  and  insoluble  in  acid.  This  is  only  another  phase  of  the  prevailingly 
qualitative  way  of  regarding  petrographical  problems. 

It  can  scarcely  be  reiterated  too  often  that  the  science  of  petrography  must 
become  quantitative  if  it  is  to  make  real  and  certain  advance.  The  time  has  passed 
when  a  simple  statement  of  the  minemls  composing  a  given  rock,  with  a  description 
of  their  physical  properties,  will  suffice.  We  need  to  know  in  addition  the  relative 
amounts  of  the  minerals  as  accurately-  as  may  be,  with  their  chemical  composition,  as 
well  as  that  of  the  rock  itself,  derived  either  from  chemical  anal^'sis  or  from  deter- 
mination of  the  quantitative  mineral  composition.  Otherwise  man}'  of  the  broadest 
and  most  fundamental  problems  in  petrology  will  be  incapable  of  solution,  and  the 
science  will  still  consist  of  vague  gropings  after  the  truth,  because  some  of  the  most 
essential  facts — the  quantitative  relations — remain  neglected  and  unknown. 

ACCURACY. 

Assuming,  therefore,  that  the  analysis  is  representative  as  far  as  the  material 

goes,  we  have  its  accuracy  and  its  completeness  as  means  of  judging  its  value.     The 

features  on  which  this  must  rest,  as  far  as  accuracy  is  concerned,  may  be  stated  as 

follows: 

((a)  Agreement  with  the  mode. 
Internal  evidence  i , , ,  ^ 

1(6)  Summation. 

1(c)   Analyst, 
(d)  Methods  of  analysis, 
(c)    Indirect  evidence. 
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INTERNAL   E\'IDENCE. 


Agreement  trlth  the  tiunJ^^. — It  may  seem  superfluous  to  state  that  the  chemical 
analysis  of  a  rock  must  accord  with  its  quantitative  mineral  composition^  as  determined 
by  the  microscope.  That  such  a  statement  is  necessary,  however,  study  of  the 
present  collection,  with  the  many  discordant  results  it  contains,  will  render  clear. 

When  the  mode  of  a  rock  is  known,  this  is  the  best  basis  for  ascertaining 
whether  the  analyst  has  done  his  work  well  or  not.  Given  the  quantitative  amounts 
of  the  minerals  present  and  a  knowledge  of  their  composition,  the  chemical  analysis 
can  be  easily  checked  by  the  calculation  of  the  chemical  composition  from  the  miner- 
alogical  data.*  The  agreement  need  not  \>e  exact,  and  indeed  seldom  is  except  under 
the  most  favorable  conditions,  since  the  measurement  of  the  amounts  of  the  constit- 
uent minerals  under  the  microscope  can  not  be  of  the  highest  order  of  accuracy,  and 
assumptions  must  often  be  made  as  to  the  chemical  composition  of  some  of  them. 
But  the  result  will  usually  be  sufficiently  accurate  to  show  whether  notable  analytical 
errors  have  been  made  or  not. 

In  the  great  majority  of  cases,  however,  only  the  roughest  kind  of  quantitative 
data  are  either  given  in  the  descriptions  or  conveyed  b}-  the  present  roc»k  names,  if 
indeed  one  is  fortunate  enough  to  have  any  kind  of  quantitative  infonnation  as  to 
the  mineral  composition  vouchsafed  him.  Here  one  can  detect  only  errors  of  a 
flagrant  kind,  and  of  magnitudes  involving  several  per  cent  of  certain  constituents. 

In  considering  the  possibility  of  any  of  the  errors  previously  mentioned,  the 
judgment  of  the  petrographer,  based  on  a  knowledge  of  the  chemical  composition  of 
minerals  as  well  as  on  his  knowledge  of  analytical  work,  must  come  largely  into  play. 
All  the  chemical  features  nmst  be  taken  into  consideration  in  connection  with  the 
description,  especially  in  the  absence  of  exact  quantitative  mineralogical  data. 

Thus  high  alumina  (e.  g.,  20  per  cent  or  more)  in  a  rock  with  less  than  50  per 
cent  of  silica,  and  even  with  low  magnesia,  is  not  necessarily  due  to  an  error  in  the 
separation  of  alumina  and  magnesia.  It  may  be  caused  by  the  nondetermination  of 
TiOj  and  PjOg,  or  by  the  presence  in  abundance  of  anorthite  or  nephelite,  which  will 
be  indicated  by  correspondingly  high .  lime  or  soda.  Apparently  high  soda  and  low 
potash  in  a  so-called  orthoclase  rock  may  arise  from  an  imperfect  description  or 
J  identification  of  the  feldspar,  which  may  be  in  reality  a  soda-orthoclase. 

It  must  also  be  borne  in  mind  that  cases  occur  where  the  microscopical  is  seem- 
ingly at  v^ariance  with  the  chemical  analysis,  and  yet  the  latter  is  undeniably  correct. 
This  is  espec*ially  true  of  very  fine-grained  holocrystalline  or  hypocrystalline  rocks, 
and  it  will  happen  not  infrequently  that  further,  more  critical,  microscopiail  study 
will  reveal  a  constituent  which  has  been  overlooked,  but  whose  presence  is  manifest 
after  the  analysis  has  indicated  its  existence. 

aCf.  Jour.  Geol.,  Vol.  X,  1902,  pp.  667  et  seq. 
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An  instance  of  this  is  the  honiblende-phyro-essexose  (kulaite)  of  Phrygia, 
investigated  by  the  writer,  in  which  the  rather  abundant  nephelite  was  at  first  over- 
looked in  the  partly  glassy  groundmass,  and  was  discovered  only  when  repeated 
careful  chemical  work  and  calculation  of  the  mode  showed  that  it  was  necessarily 
present." 

Another  well-known  instance  where  the  chemical  analysis  does  not  correspond 
with  the  microscopical  chai'acter  is  that  of  the  wyomingose  and  orendose  of  the 
Leucite  Hills.*  In  the  former,  although  modally  the  only  salic  minerals  visible  are 
leucite  and  noselite,  the  analysis  shows  a  large  excess  of  silica.  In  the  orendose 
there  is  an  excess  of  alkalies  over  alumina,  with  excess  of  silica  in  one  case.  So  far, 
these  discrepancies  have  not  been  explained,  though  there  can  be  no  doubt  of  the 
high  degree  of  accuracy  and  completeness  of  the  analysis. 

But  such  occurrences  are  exceptional,  and  if  no  explanation  is  afforded  by  the 
description  to  account  for  the  peculiarities  of  the  analysis  we  may,  in  general, 
assume  that  errors  hav^e  been  made,  and  consider  the  analysis  untrustworthy  in  this 
respect. 

In  this  connection  it  will  be  well  to  mention  that  the  simple  method  of  calcula- 
ting the  norm  of  a  rock,  recently  described,*^  is  of  very  great  use  in  checking  an 
analysis.  While  apparently  complicated,  in  the  majorit}^  of  cases  it  is  readily  and 
quickly  effected.  Then,  with  some  knowledge  of  the  relations  of  the  standard  and  the 
alferric  minerals,  sufficiently  close  adjustments  of  the  mineral  molecules  are  easily 
made  to  permit  a  comparison  of  the  mode  with  the  analysis. 

It  must  not  be  forgotten,  even  here,  that  in  the  absence  of  a  knowledge  of  the 
quantitative  relations  of  the  component  minerals,  very  serious  analytical  errors  may 
not  Ije  revealed  by  calculation  of  the  mode,  in  this  or  an}'  other  way,  from  the  chem- 
ical data.  The  error  in  one  or  more  constituents  may  amount  to  several  per  cent, 
and  yet  a  mode  can  be  calculated  which  will  apparently  agree  with  the  description  or 
with  a  qualitative  microscopical  examination. 

This  is  illustrated  by  the  writer's  first  analysis  of  the  ciminite  of  Fontana  Fies- 
coli,  near  Viterbo.^  The  mode,  as  calculated  from  this  analysis,*  seemingly  agreed 
with  the  microscopical  examination,  although  subsequent  investigation  and  analysis 
showed  that  the  alumina  and  the  magnesia  were  respectively  too  low  and  too  high  by 
about  3  per  cent.-^ 

Although  it  is  always  an  unwelcome  task  to  ix)int  out  mistakes,  yet  the  citation 
of  some  examples  illustrating  the  more  coumion  errors  may  be  useful.     It  must  be 


«  Washington,  H.  S..  Jour.  Geol.,  Vol.  VIII,  1900,  p.  611. 

h  Cross,  Whitman.  Am.  Jour.  Sci.,  Vol.  IV.  1897,  p.  132. 

<•  Cross,  IddingM,  Pirsson,  Washington,  Jour.  Geol..  Vol.  X,  1902,  p.  W4. 

'I  Washington.  H.  S.,  Jour.  Geol.,  Vol.  IV,  1896.  p.  837. 

fidem,  Jour.  Geol.,  Vol.  V,  1897,  p.  354. 

/Washington,  H.  S..  Am.  Jour.  Scl..  Vol.  IX,  1900,  p.  45. 
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premised,  however,  that  there  is  no  desire  to  call  attention  to  the  mistakes  of  indi- 
viduals, but  the  pos8ibilities  of  serious  error,  even  among  the  best  workers,  will  be 
pointed  out.  It  is  unfortunate  that  a  few  must  be  selected  for  this  criticism,  for,  as 
a  matter  of  fact,  all  are  or  have  been  thus  culpable,  so  that  no  one  petrogmpher 
can  be  held  guiltless  of  errors  in  the  use  or  making  of  analysers,  or  of  la(;k  of  proper 
critical  acumen  in  their  selection  in  some  cases;  and  from  the  application  of  these 
criticisms  the  critic  is  far  from  excluding  himself.  1  trust,  therefore,  that  those  who 
are  mentioned  may  pardon  me  for  the  disagreeable  necessity  to  which  I  am  put. 

As  an  instance  of  the  error  in  the  separation  of  alumina  and  magnesia,  besides 
that  given  above,  there  may  be  cited  an  analysis  of  the  essexite  of  Rongstock,^  which 
shows  46.93  per  cent  of  silica,  24:.  19  alumina,  and  2A2  magnesia.  Part  of  the  high 
alumina  is  to  be  ascribed  to  titanic  and  phosphoric  acids,  which  were  not  determined; 
but,  even  making  due  allowance  for  these,  some  of  the  magnesia  has  undoubtedly 
been  weighed  with  the  alumina.  This  is  clear  on  comparison  with  two  other  analyses 
of  the  same  rock  mass  published  by  Hibsch,*  which,  with  50.50  silica,  show  about 
17.85  alumina  and  3.35  magnesia.  The  error  will  be  even  greater  than  is  indicated 
by  the  difference  between  these  figures,  for  the  silica  and  other  percentages  of  the 
analysis  published  by  Lang  make  it  certain  that  his  specimen  was  more  femic  than 
those  of  Hibsch. 

As  another  instance  of  this  very  common  error  there  may  be  cited  the  first 
analysis  of  the  monchiquite  of  Shelburne  Point,*"  which  gave  18.06  AlgO,  and  only 
1.12  MgO,  although  hornblende  and  olivine  are  abundant.  Attention  having  been 
called  to  the  manifest  discrepancy,''  it  was  reanalyzed  by  another  chemist,  with  a 
result  showing  15.87  Al^Oj  and  8.32  MgO.  Although  this  second  analysis  is  far  from 
being  above  reproach,  yet  it  is  suflScient  to  show  that  the  greater  part  of  the  mag- 
nesia <had  been  in  the  first  analysis  precipitated  with  the  alumina.  It  is  also  almost 
certain  that  in  the  first  the  two  chief  errors  had  been  made  in  the  determination  of 
iron  oxides-  that  due  to  the  partial  oxidation  of  the  ferrous  iron  in  the  course  of  its 
determination  and  that  involved  in  the  reduction  of  the  solution  containing  total  iron 
by  insufficient  treatment  with  H^S.  The  figures  for  the  alkalies  are  also  quite 
impossible,  and  indeed  the  only  ones  which  have  an}'  semblance  of  probable  correct- 
ness in  this  unfortunate  instance  are  those  for  silica  and  lime. 

An  illustration  of  the  incorrect  detennination  of  the  iron  oxides,  taking  speci- 
mens of  the  rock  as  a  basis  of  judgment,  is  furnished  by  the  often-cited  analj^sis  of 
the  syenite  of  Biella,*  in  which  the  ferric  oxide  is  given  as  6.77  and  the  ferrous  as 
2.02.     Here  there  is  a  large  excess  of  ferric  oxide  over  that  needed  for  the  maximum 

a  Lang.  H.  O.,  Tschermak's  Mineral.  Mittheil.,  Vol.  XV,  1896.  p.  191. 
ft  Hibsch,  J.  E.,  Tschermak'H  Mineral.  Mittheil.,  Vol.  XV,  1896,  p.  487. 
<*  Kemp  and  Marstera,  Bull.  U.  8.  Geol.  Survey  No.  107. 1893.  p.  84. 
rfKemp,  in  Weed  and  Pirason,  Bull.  U.  S.  Geol.  Survey  No.  139, 1896,  p.  116. 
f  Cowa,  Mem.  Ace.  Sci.  Torino,  Vol.  XVIII,  1876,  p.  28. 
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possible  amount  of  magnetite  or  for  the  augitic  molecule  FejOs.(Mg,Fe)O.SiOj, 
with  no  hematite  in  the  roek  to  account  for  it.  We  are  therefore  forced  to  conclude 
that  a  partial  oxidation  took  place  in  the  determination  of  FeO,  resulting  in  the 
erroneous  figures  reported. 

A  very  striking  example  of  the  error  due  to  incomplete  precipitation  of  alumina 
by  the  sodium-acetate  method  in  separating  MnO  is  that  of  the  quartz-syenite  of 
Fourche  Mountain,  in  Arkansas."  One  analysis  of  this  rock  gives  13.45  alumina 
and  5.29  manganous  oxide,  while  the  other  yields  the  figures,  respectively^  18.15 
and  1.00,  the  sum  of  the  first  pair  being  18.74  and  that  of  the  second  19.15.  Here  it 
is  very  obvious  that  in  the  first  analysis  over  4  per  cent  of  Al^O,  has  been  weighed 
as  *'MnO,"  while  it  is  almost  as  certain  that  the  1  per  cent  of  the  second  is  too  high 
from  the  same  cause,  since  the  rock  is  very  largely  felic  (feldspathic),  and  no 
manganese-bearing  minerals  are  mentioned  as  l>eing  present. 

Illustrations  of  error  in  the  determination  of  the  alkalies  are  furnished  by  a  large 
series  of  analyses  of  Italian  leucite-bearing  rocks.  Of  these  one  may  be  cited  of  a 
leucite-melaphyre  (leucite-basanite)  of  Monte  Jugo,  near  Montefiascone,*  which,  with 
48.30  silica  and  15.07  alumina,  shows  only  0.94  soda  and  1.73  potash.  Of  this  holo- 
cryslalline  rock  Klein  says,  '^Leucit  und  Augit  walten  in  Gesteinsgewebe  vor,"  and 
the  section  of  a  specimen  collected  by  myself  at  the  small  hill  bears  this  out,  as  it 
indicates  that  leucite  constitutes  about  40  per  cent  of  the  rock.  The  amount  of  potash 
in  the  analysis  yields  but  7.8  per  cent  of  leucite,  and  is  certainly  far  too  low.  This 
analysis  and  others  of  basanites  of  this  region  are  so  low  in  alkalies  (especially 
potash)  that,  if  they  were  correct,  the  rocks  would  necessarily  carry  up  to  10  per  cent 
of  quartz,  even  on  the  assumption  that  all  the  bases  took  their  highest  possible  quota 
of  silica,  yielding  orthoclase  instead  of  leucite  and  hypersthene  instead  of  olivine. 

Many  more  examples  of  incorrect  determinations  could  be  cited,  lx)th  of  these  and 
of  nearly  all  other  constituents,  but  the  above  must  suffice  to  point  out  the  impor- 
tance of  close  scrutiny  of  the  analytical  figures  in  conjunction  with  the  mineralogical 
data.  It  may  be  mentioned  that  in  none  of  the  cases  cited,  and  indeed  in  scarcely  any 
case  involving  serious  error  to  be  found  in  the  tables,  has  any  misgiving  l)een 
expressed  at  the  time  the  analysis  was  published  as  to  the  possibility  of  error,  or  any 
comparison  of  the  analysis  with  the  mode,  no  matter  how  glaring  and  self-evident  the 
incorrectness. 

Sumination, — The  summation  of  a  rock  anal3'sis  is  often  an  important  index  to 
its  character,  and  sliould  always  be  taken  into  consideration  in  rating  it.  In  regard 
to  the  summation  consistent  with   good  work,  Hillebrand  puts  the   matter  very 

a  WllliamH.  J.  F.,  Ann.  Rept.  Geol.  Survey  Arkansafi,  1890.  Vol.  II,  1891,  p.  99. 
fc  Klein,  C,  Neues  Jahrbuch  fUr  Min.,  Vol.  VI,  1889,  p.  20. 
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clearly  "  in  his  remarks  to  the  eflfect  that  a  summation  somewhat  over  ICK)  per  cent  is 
better  than  one  below  100,  and  he  also  assigns  the  limits  for  good  work  as  99.75  and 
100.50.  With  his  reasoning  and  his  limits  I  fully  concur,  though  in  practice  one 
may  be  a  little  lenient  and  extend  the  limits  allowable  to  99.50  and  100.75  with 
advantage. 

While  tigures  below  or  in  excess  of  these  limits  are  very  good  evidence  of  error 
somewhere  in  the  analysis,  the  converse  is  not  alwa3's  true,  that  figures  within  these 
are  proof  of  correct  results.  Several  errors  may,  of  course,  balance  one  another,  so 
that  a  summation  very  close  to  100  will  be  yielded,  although  the  analysis  may  be 
utterly  worthless.  At  the  same  time,  unless  indications  appear  that  the  analysis  is 
not  a  good  one,  it  must  be  taken  at  its  face  value.  A  good  summation  must  be  held 
as  evidence  of  good  analytical  work  as  far  as  it  goes.  On  the  other  hand,  as  has 
just  been  said,  very  low  or  very  high  results  are  proof  positive  tliat  that  analysis  is 
incorrect  in  some  particulars,  or  possibly  as  a  whole. 

A  low  summation  may  be  due  to  the  nondetermination  of  some  constituent,  to 
poor  methods,  to  carelessness  in  manipulation,  or  to  all  combined.  In  connection 
with  the  first  of  these  it  ma}'  be  remembered  that  the  determination  of  water  by 
'*  loss  on  ignition  "  tends  to  3-ield  a  low  total,  owing  to  the  oxidation  of  the  ferrous 
iron  during  the  process.  This  will  reduce  the  apparent  weight  of  water  and  give  an 
unfavorable  summation,  though  the  other  essential  constituents  may  have  been  accu- 
mtely  determined. 

It  must  also  be  borne  in  mind  that  a  low  summation  can  not  be  ascribed  to  the 
nondetermination  of  a  constituent  which  is  precipitated  and  weighed  with  others  that 
have  been  determined,  such  as  TiO,  and  PjOj  with  AlgO,,  or  SrO  with  CaO.  If  it  is 
due  to  incompleteness,  the  missing  constituent  nmst  be  sought  for  among  those  which 
are  determined  independently  in  the  course  of  the  analysis,  such  as  COj,  SO,,  CI,  S, 
or  BaO.  If  the  deficiency  be  marked  and  the  description  of  the  rock  indicates  that 
none  of  such  constituents  ai*e  present,  the  low  summation  must  be  held  as  evidence  of 
error  somewhere  in  the  analytical  work. 

It  may  also  be  noted  in  this  connection  that  if  ferric  oxide  is  calculated  as 
ferrous  thei*e  will  be  a  deficiency  of  one-ninth  of  its  weigb%  due  to  the  loss  of 
oxygen,  and  the  convei^se.  Consequently,  if  the  iron  oxides  are  given  onl}'^  as  FeO, 
the  total  of  the  aualj^sis  will  be  too  low  by  one-ninth  of  the  amount  of  ferric  oxide 
really  present.  And  conversely,  if  the}'^  are  given  as  ferric  oxide,  the  sum  will  be 
too  high  by  one-tenth  of  th<»  '^errous  oxide.  If  the  amount  of  either  is  considerable, 
as  is  usually  the  case  in  ve..  femic  rocks,  the  nonseparation  of  iron  oxides  may  thus 
give  rise  to  an  apparently  pxX)r  or  an  apparently  good  summation. 

In  the  cAse  of  analyses  of  rocks  containing  such  minerals  as  sodalite,  fluorite, 
much  biotite  or  apatite,  pyrite  or  pyrrhotite,  in  which  CI,  F,  or  S  has  been  deter- 

o  nillebrand.  Bull.  U.  8.  Geol.  Survey  No.  148, 1897.  p.  fi2. 
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mined,  it  must  be  remembered  that  an  equivalent  amount  of  oxygen  is  to  be  deducted 
from  the  oxides  of  sodium,  calcium,  or  ferrous  iron,  to  arrive  at  a  correct  result.  If 
the  amount  of  these  constituents  is  considerable,  an  apparently  high  summation  may 
be  found  in  reality  to  be  perfectly  satisfactory,  while  one  which  lies  within  the 
assigned  limits  may  prove  to  be  too  low. 

In  the  case  of  a  summation  higher  than  that  allowable,  it  is  possible  that  this 
may  be  due  to  the  determination  of  iron  oxides  as  Fefi^  only,  the  excess  being 
attributable  to  the  excess  of  oxygen  in  this  over  that  in  FeO,  as  just  explained.  Or 
it  may  be  due  to  the  fact  that  no  correction  has  been  made  for  the  oxygen  equivalent 
to  CI,  F,  or  S,  also  mentioned  above. 

In  the  absence  of  these  two  possibilities,  the  high  summation  can  be  attributed 
only  to  analytical  errors,  such  as  impure  reagents,  imperfect  washing  of  precipitates, 
incomplete  ignition,  a  dusty  laboratory,  and  the  like.  No  explanation  based  on 
incompleteness  and  the  nondetermination  of  some  constituent  will  apply  here,  and, 
if  the  excess  above  the  allowable  limit  be  at  all  considerable,  the  evidence  of  careless 
work  is  strong. 

Furthermore,  in  all  cases  of  high  or  low  summation,  it  must  be  remembered 
that  the  excess  or  deficiency  can  not  be  distributed  among  all  the  constituents,  since 
''it  is  more  than  likely  to  affect  a  single  determination."^ 

It  must  be  borne  in  mind  that  the  importance  of  the  summation  in  i-ating  an 
analysis  lies  in  the  fact  that  it  is  itself  presumptive  evidence  of  good  or  poor 
analytical  work  somewhere  or  all  through  the  analysis.  Thus,  if  the  sum  falls  within 
the  limits  assigned  for  good  work,  the  analysis  is  presumably  good,  provided  that  no 
marked  discrepancy  is  evident  between  the  analysis  and  the  described  mode,  that  the 
degree  of  completeness  is  satisfactory,  and  that  there  is  no  other  evidence  tending  to 
throw  doubt  on  the  results. 

On  the  other  hand,  if  the  sum  is  considerably  below  or  above  these  limits,  the 
evidence  is  much  stronger  than  the  apparently  slight  departure  of  a  fraction  of  1  per 
cent  from  the  limits  might  at  first  sight  seem  to  indicate  that  some  error  or  errors 
have  been  made,  and  that  consequently  the  character  of  the  analytical  work  as  a 
whole  is  open  to  suspicion.  Thus  a  low  summation  of  99.00  may  be  due  to  the 
nondetermination  of  some  constituent.  In  the  absence  of  evidence  to  this  effect,  we 
can  onlj'  conclude  that  some  error  has  been  made.  This  departure  of  but  half  a  per 
cent  from  the  limit  of  the  standard  of  good  work  may  affect  either  the  silica  or  the 
alumina,  those  constituents  present  in  largest  amount,  and  may  not  seriously  affect 
the  value  of  the  analysis;  or  it  may  affect  some  constituent  present  in  less  amount, 
thus  being  relatively  of  greater  influence;  or  it  may  be  distributed  among  several 
constituents.     We  have  no  means  of  deciding  in  the  vast  majority  of  cases,  but  we 

a  Hillebrand,  Bull.  U.  S.  Geol.  Survey  No.  148,  p.  63.    Cf.  Appendix  to  Freseniufl's  Quantitative  Analysis. 
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COMPLETENESS. 

It  is  obvious  that  to  express  full}'  and  accurately  the  composition  of  a  rock  the 
correct  amount  of  each  constituent  present  must  be  determined.  It  follows  that, 
in  general,  the  more  constituents  determined  the  more  closely  will  the  analysis 
represent  the  composition  of  the  rock.  This,  however,  is  subject  to  the  limitations 
that  some  rocks  are  of  such  simple  composition  that  they  contain  only  a  few  chemical 
constituents,  and  that  the  statement  of  figures  for  all  constituents  possibly  present 
is  by  no  means  a  guarant}^  that  they  have  been  correctly  determined.  Assuming, 
however,  that  the  analysis  is  accurate,  and  that  the  rock  is  of  more  or  less  complex 
composition,  as  is  usually  the  case,  we  may  briefly  discuss  the  relative  importance 
of  the  various  constituents  in  the  rating  of  analyses. 

Speaking  generally,  and  bearing  in  mind  the  possible  occurrence  of  rocks 
containing  large  amounts  of  minerals  usually  regarded  as  rare  or  which  are  usually 
only  sparingly  present,  it  may  be  laid  down  that  for  the  most  satisfactory  work 
every  constituent  should  be  determined  which  is  present  in  greater  amount  than 
mere  traces,  as  already  defined,  or  the  knowledge  of  whose  absence  or  presence, 
even  in  minute  quantit}^  is  of  importance  to  our  study  of  the  rock  or  to  the  object 
of  the  investigation. 

This  will  include  the  nine  main  constituents  that  are  almost  universally  present 
and  whose  absence  is  a  matter  of  great  interest;  that  is,  SiO,.  Al^O,,  FcjOj,  FeO, 
MgO,  CaO,  NajO,  K^O,  and  HgO.  The  iron  oxides  should  be  separately  determined, 
or  the  absence  of  one  or  the  other  should  1x5  shown,  even  in  the  case  of  the  most 
salic  rocks,  though  it  must  be  borne  in  mind  that  the  importance  of  this  separate 
determination  increases  with  increase  of  the  femic  components.  Likewise,  the 
alkalies  should  always  be  determined,  of  course  separately,  and  even  in  the  case  of 
the  most  femic  rocks  their  presence  in  traces  or  their  complete  absence  should  be 
definitely  proved.  CaO  and  MgO  should  also  be  determined,  even  though  they 
exist  actually  as  traces,  as  defined  above.  H^O  should,  in  general,  be  determined 
directly,  and  not  by  ''loss  on  ignition,'"  but  the  distinction  between  that  below  and 
that  above  110^  is  not  usually  essential,  3^et  is  alwa^^s  advisable.  COg  should, 
however,  be  determined  if  the  rock  is  not  fresh. 

After  these  it  is  of  next  importance  to  know  the  amounts  of  the  so-called  minor 
constituents  which  are  present  in  notable  amount.  This  will  include  TiOj  and  P^Oj 
in  nearly  all  rocks,  except  the  most  salic  ones,  CI  and  SO,  in  rocks  rich  in  sodalite, 
noselite,  or  haiiyne,  S  in  a  good  many  femic  rocks,  ZrOj  in  rocks  with  nephelite,  nmch 
eudialyte,  or  zircon,  Cr^Oj  and  NiO  in  many  dofemanes  and  perfemanes,  etc. 

Of  course  any  one  of  these  ma}^  at  times  assume  the  importance  of  one  of  the 
nine  main  constituents,  as  TiO,  in  ores  produced  by  segregation  or  differentiation, 
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\.'l  siikI  Si\  iu  ^iK'h  rwks  as  t»huYriu\  Uwiie^  umi  the  hauynophyr  of  Melfi,  PjO^ 
lu  th%*  ^|\HUU^sy  vuiu^x  of  FiuUinU  or  iXi\  in  uuiiiy  iluniU's, 

l\HHi»i^  next  u*  the  ixnistiiuenis  pi\>seut  in  only  very  small  amounts  the  most 
liujvtuui  aiv  'rii>,  aiKl  \\i\.  e«s|v\*ljiUy  the  fv»nuer.  Thea»e  an*  lK>th  almost  always 
|*r\\!*'«u  auvl  Arv  alsv>v»f  ^^p^vial  imjx>rtaiKv  iM^^i-ause  their  estimation  affects  that  of  the 
hi^hlv  imjK^rtaiU  AlAX,.  as  alrv«*Jy  expbineii.  In  fai*t.  on  this  ai^ctnint  these  two 
>bv>uUl  alwax  s  ^ v  vlelermimsl  if  the  analysis  is  to  W  ixnisidereil  a  good  one.  MnO, 
AUhvH.i^h  alsv^  iivarly  alw^iys  pn^senl^  is  of  cv>n)|iiiratively  little  inttuem^,  and  its 
vie^ertuiiuftiK^ti  or  uv>i.  for  r«fcS4.Hi>  exjJained  above*  shiHild  not  Ih^  held  to  affect 
^*rU»u>ly  the  nititig  of  the  awalysLs. 

i.>f  the  other,  ijeuerally  n*re  or  very  mtu^>r«  ix>nstituents«  such  as  ZrO,,  Cr,Oj, 
NiV\  l<Ai\  Sr<\  little  u^vvl  W  saivl,  Kx^-ept  as  th^^v  assume  an  imiK>rtant  r61e*  as 
alret^dv  mentiottevt^  they  SK-arcely  atfevt  the  value  of  an  analysis  fv»r  jijfeneral  purposes. 
SlilU  sitKv  they  are  or  uiay  ?:»e  of  ijreat  imp^>rtaiKv  for  the  stuvly  of  i^rtain  broad  and 
AS  y^t  utKlev^U>jvJ  prv>Weias.  anvl  as  their  deteruxioatiou^  ^.>lher  thin^  l>ein^  ei^uaK 
i.x  evideuvv  of  v-areful  ami  thA.>rv>ugh  analytical  work,  analyses  in  which  they  are 
reported  tuost  be  rated  higher  than  th^>se  iii  which  they  do  not  api^ear. 

RATING  Al)OPTBI>  IN  THE  TABLBS. 

We  cv>uie  now  u.»  the  pn^tictil  applicrrtivm  of  the  fore^iu^  remarts— that  is^  a 
tx>tK-l>e  expression  of  *.»ur  iud^meat  of  the  value  K}i  any  ^iveu  analysis^  baseil  on  the 
featare»>  descril>ed.  >Vc  have  been  accastomed  to  do  this  iu  a  rvnigh  way  by  calling^ 
analyses  ^o^^L  or  pov>r.  or  bad.  But  there  seems  to  be  a  ^rv>wiu«^  ueeil  of  making 
these  terms  UK^rv  precise,  of  dednin^  their  meaning  more  exaA^tly. 

As  a  preliminary,  the  tVc  must  be  recot^uwed  that  while  the  features  discusse^l 
permit  of  a  fairly  accurate  judgment  iu  many  cases,  iu  others  some  or  all  of  them 
are  not  available,  and  the  analysis  mast  be  taken,  so  to  speak,  at  its  face  value. 

'rhas  it  frequently  happens,  especially  with  the  prevalent  almost  purely  quali- 
tative descriptions,  that  we  can  form  no  estimate  ot  the  v.x»rresp^.»udenvv  of  the 
analysis  with  the  mode.  In  a  ^bbnx  for  instance,  of  which  it  is  merely  known  tnat 
the  constituent  minerals  are  labradorite  and  augtte.  the  analysis  may  show  high 
ALO,  anti  low  Mgi.).  This  may  be  due  to  the  common  error  in  the  sev^aration  Kyi 
tbe«^  two:  or  again,  it  mav  be  due  to  the  fact  that  the  nx-k  Is  very  >alic.  sc*  that  the 
anorthite  molecule  is  verv  abundant  and  the  alferric  mineral  present  in  >mall  amount, 
though  the  nM,-k  would  l>e  caUed  a  ^bbro.  equaUy  with  a  very  temic  one.  in  the 
prn^nt  vague  and  quaUtative  svstem^.  In  the  drst  case  Lhe  analysis  wouid  not.  and 
in  the  ^.md  .ase  it  would,  correspond  with  the  mode,  and  tlie  :uuiiysis  >..^md  o.. 
respecriv.lv.  either  incorrect  or  correct.  But  in  the  absen.-e  ot  some  cwde.Kv  to 
dHCHrmine  the  matter,  such  as  an  indication  of  the  quanritative  relations  or  tne  two 
mineral  in  th«  description,  we  should  have  no  means  of   deciding  tue  question 
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provided  that  CaO  was  high  enough,  and  if  the  analysis  were  otherwise  good  we 
should  scarcely  be  justified  in  rejecting  it  on  this  account. 

We  must  also  make  the  general  assumptions,  in  the  absence  of  evidence  to  the 
contrary,  that  the  material  analyzed  is  representative  of  the  rock-mass,  and  that  the 
analyst  is  competent  and  the  methods  employed  reliable. 

Admitting  these  serious  defects  in  the  case  of  many  present-day  analyses,  and 
the  fact  that  any  such  concise  characterization  is  necessarily  to  a  large  extent  arbi- 
trary, I  venture  to  propose,  and  have  used  throughout  the  collection,  the  following 
scheme  as  a  practical  method  for  the  expression  of  the  rating  of  analyses. 

The  method  is  closely  analogous  to  that  of  Bradstreet  in  rating  the  credit  of 
mercantile  houses  in  the  United  States,  which,  indeed,  suggested  the  present  form 
of  the  scheme.  In  commercial  rating  the  credit  of  a. firm  is  dependent  on  two 
factors — the  amount  of  capital  invested  or  at  command  and  the  personal  character 
and  reputation  of  the  individuals.  The  rating  or  credit  will  be  high  as  the  personal 
character  and  the  capital  both  approach  the  maximum. 

Following  out  this  analogy,  and  leaving  external  evidence  aside,  our  judgment  of 
analyses  is  chiefly  dependent  on  two  factors — the  accuracy  and  the  completeness. 
For  the  purposes  for  which  rock  analyses  are  used  each  of  these  compensates  or 
may  replace  the  other  to  a  certain  extent.  Thus  if  the  analysis  is  not  very  complete, 
this  fault  may  be  partially  compensated  for  by  the  accuracy  of  the  determinations 
which  have  been  made,  and,  conversely,  if  the  accuracy  of  some  of  the  determi- 
nations is  not  entirely  satisfactory,  a  complete  determination  of  all  the  constituents 
may  partially  make  up  for  it.  This,  of  course,  within  reasonable  limits.  Further- 
more, the  higher  the  standard  of  each  factor  the  more  valuable  will  be  the  analysis. 

To  express  the  degree  of  accuracy  the  letters  A,  B,  C,  D  are  used,  and  for  the 
degree  of  completeness  the  figures  1,  2,  3,  4.  These  are  used  in  combinations  of  a 
letter  and  a  figure,  the  former  preceding,  since,  in  general,  the  degree  of  accuracy 
is  of  more  importance  than  that  of  completeness.  The  bases  on  which  these  are 
assigned  are  as  follows,  the  limitations  and  often  the  arbitrary  character  of  the  scheme 
being  understood: 

A  is  used  when  the  analysis  gives  evidence  of  the  highest  degree  of  accuracy, 
that  is,  when  it  corresponds  well  with  the  mode,  and  when  the  summation  is  between 
the  limits  99.50  and  100.75.  When  the  analyst  is  of  the  first  rank  and  when  the 
methods  are  known  to  be  of  the  best,  this  is  additional  reason  for  the  assignment  of 
this  letter.  It  must  be  understood,  however,  that  in  the  collection  I  have  carefully 
refrained  from  the  use  of  the  personal  competence  of  the  analyst  in  the  assignment  of 
ratings,  as  this  is  often  a  difficult,  and  always  a  delicate  matter.  So,  with  the  excep- 
tion of  a  few  cases  where  the  methods  or  general  results  were  known  to  be  not  very 
reliable  or  positively  bad,  I  haVe  used  only  the  purely  impersonal  features  of  each 
analysis  in  deciding  its  rating. 
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B  lUHV  he  as8i|;fiuHl  when  the  analysis  and  the  mode  correspond  and  when  the 
suinuuition  is  l>etweiMi  i>9.50  and  IH),  or  lietween  100.75  and  101.25.  Due  allowance 
must,  ht>wevor,  be  made  here  as  elsewhei'e,  in  the  case  of  low  summations,  for  the 
etfeet  of  the  iiondetermination  of  certain  i't>nstituent8,  as  already  explained,  and  in 
the  ease  of  hi^h  ones  for  the  i^orrec^tion  to  Iw  applied  in  the  presence  of  CI  or  S. 

C  applies  when  the  analysis  corresponds  fairly  well,  or  varies  but  little  from  the 
nu)de,  or  when  the  sum  is  In^tween  1>9  and  98.50,  or  between  101.25  and  101.75. 

1>  is  to  U»  UvStnl  when  the  analysis  varies  decidedly  from  the  mode  in  any  imix)r- 
tant  particular,  or  when  the  sum  is  below  98.50  or  al)ove  101.75.  It  also  applies 
when  the  methods  for  the  determination  of  miportant  constituents  are  known  to  be 
l)ad,  or  when  an  analysis,  apparently  good,  is  made  up  by  combining  parts  or  the 
whole  of  two  or  mort^  poot  analyses. 

1  is  assigiunl  when  the  analysis  is  pt^rfei*tly  i^omplete  or  nearly  so,  as  when,  in 
addition  to  all  the  main  constituents  and  those  of  secondary  im[x>rtance,  ZrO,,  Cr^O,, 
NiO,  IteO,  SK),  and  the  like,  or  several  of  them,  are  determined  in  rocks  not  con- 
taining notable  amounts  of  minei*als  having  these  as  essential  components.  In  gen- 
eral MnO  should  V)e  determined  for  this  rating,  but  not  nec*essarily  so,  and  the  same 
is  true  of  the  separate  determination  of  combined  and  hygroscopic  water,  though  the 
determination  of  water  as  "'loss  on  ignition*"  i*enders  this  rating  doubtful.  The 
iron  oxides  should  be  separately  determineil  in  all  cases  to  have  this  figure  apply. 

2  will  l)e  used  w^hen  all  the  main  constituents,  including  both  oxides  of  iron,  have 
l)een  determined,  as  well  as  the  constituents  of  secondary  importance,  including  TiO, 
and  P/)jj  in  nearly  all  rocks,  CI  and  SO,  in  thi>se  with  abundant  minerals  of  the 
sodalite  group,  and  so  on,  as  has  been  explained.  The  minor  constituents,  as  ZKX, 
BaO,  etc.,  are  not  determintHl  for  this  tigure.  2  will  also  be  used  for  analyses  of 
salic  roc'ks  in  which  the  iron  oxides  are  present  in  small  amount  but  have  not  ^>een 
separated,  and  which  are  otherwise  so  complete  as  to  fall  under  1. 

:^  applies  to  analyses  in  which  the  main  (.-onstitueuts,  including  l)oth  oxides  of 
iix)n,  have  l)een  determined,  but  not  TiCX,  l\i\.  CI,  etc.  (or  the  minor  cH.>nstituents), 
unless  minerals  rich  in  these  are  so  abundant  as  to  make  their  estimation  of  the  same 
imiK)rtance  as  that  of  the  main  constituents.  3  also  includes  analyses  of  roi^ks  low 
in  iron  oxides,  in  which  these  have  not  been  sepai-ated,  but  which  art*  otherwise 
complete  according  to  the  requirements  of  2. 

4  is  to  be  assigned  when,  in  all  nxks  except  those  very  low  in  them,  the  iron 
oxides  have  not  Ix^en  separated,  when  the  alkalies  or  other  constituents  are  deter- 
mined by  diifennice  from  1(X>  per  cent,  when  the  alkalies  are  not  scpamted,  when 
any  constituent  of  the  first  importance  is  not  determined,  when  the  analysis  has  been 
luade  of  ignited  material  (not  including  drying  at  110-),  or  when  it  is  given,  without 
the  original  figures,  as  having  been  recalculated  on  a  water- or  ciurbouic-ac  id- free 
l)asis. 


RATING    ADOPTED.  41 

Under  the  working  plan  already  described,  one  of  these  factors  compensates  for 
the  other  to  a  certain  extent.  Thus  a  less  degree  of  completeness  is  compensated  for 
by  a  greater  degree  of  accuracy.  We  would  then  judge,  for  example,  an  analysis 
of  rating  A2  and  one  of  niting  Bl  to  be  of  about  equal  value.  This  is,  confessedly, 
only  true  within  limits,  and  must  be  used  with  judgment  and  with  a  recognition  of  its 
empirical  character. 

To  express,  then,  the  various  ratings  of  equal  value  we  can  employ  five  series  of 
terms  as  follows:  Excellent  or  first  rate,  good  or  second  i-ate,  fair  or  third  rate,  poor 
or  fourth  rate,  and  bad  or  fifth  rate.  Their  meanings,  in  terms  of  the  symbols 
chosen,  will  be  seen  in  the  subjoined  table,  ratings  of  the  same  value  falling  on  the 
same  horizontal  line. 


First  rate Al 

Secondrate A2  Bl 

Thirdrate A3      '      B2      •      CI      : 

Fourthrate A4  B3      ;      C2     |      Dl 

r B4      .      C3      i      D2 

Fifth  rate '      C4      |      D3       Ifiad. 

' D4 


Excellent. 
Go<k1. 
Fair. 
Poor. 


Superior. 


Inferior. 


In  other  words,  analyses  of  the  rating  Al — that  is,  perfectly  satisfactory  both  as 
to  accuracy  and  completeness — would  be  called  either ''  excellent"  or  '^  first  rate,"  the 
two  terms  being  synonymous.  An  analysis  to  which  is  assigned  the  rating  either  A2 
or  Bl  would  be  spoken  of  as  '^good"  or  "'second  rate."  One  with  either  of  the 
three  ratings  A3,  B2,  or  CI  would  be  called  "fair"  or  *' third  rate;"  one  with  the 
rating  A4,  B3,  C2,  or  Dl,  a  "poor"  or  "fourth  rate"  analysis;  while  one  worse 
than  these  would  be  "  bad  "  or  "  fifth  rate." 

In  any  case,  it  must  be  remembered  that  accui-acy  should  count  mther  more  than 
completeness,  since  often  an  approximate  correction  can  be  made  for  constituents  not 
determined,  as  in  the  case  of  TiO,  and  PgOj  affecting  AljO,.  Consequently,  though 
of  the  same  general  rating,  an  analysis  to  which  may  be  assigned  the  symbols  A 2  is 
worth  rather  more  than  one  to  which  Bl  applies,  and  similarly  with  those  assigned 
to  A3,.B2,  and  CI  in  the  order  of  merit. 

As  a  mnemonic  convenience  it  may  be  useful  to  note  that,  replacing  the  letter 
indicating  ac^curacy  in  any  given  niting  by  its  serial  number  in  the  alphabet,  the  sum 
of  this  and  the  figure  indicating  completeness  will  be  one  unit  greater  than  the  rating 
of  the  analysis.  Thus  in  a  first  rate  anah'sis,  of  rating  Al,  the  sum  will  l>e  2;  in  a 
second  rate  analysis,  of  rating  A2  or  Bl,  the  sum  will  be  3;  in  a  third  rate  one,  of 
rating  A3,  B2,  or  Cl,  the  sum  will  be  4.  In  the  case  of  fifth  rate  analyses,  however, 
the  sum  may  be  greater  than  6,  as,  for  instance,  in  the  mting  D4,  where  it  will  be  8. 
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As  will  Ih>  seen  presently,  analyses  «>f  the  fii'st  three  ratings — that  is,  excellent, 
g(KxU  or  fair-  are  worthy  of  use  in  petrological  discussions,  while  those  of  the 
fourth  or  fifth  mte,  i)oor  or  l>ad,  ai^e  of  little  or  no  use.  In  order  to  lie  able  to 
distinguish  betwtvn  the  two  it  will  be  well  to  have  some  short  terms  expressing 
the  ditb»ivniv.  I  would  suggest,  thert»fore,  that  excellent,  good,  and  fair  analyses 
Ih>  sjH)ken  oi  rolleetively  as  it(ij>rnof\  while  iXK>r  and  bad  ones  will  be  intWit^r. 

It  may  1h*  advisable  to  extend  these  ratings  by  using,  for  instance,  E  for  a  still 
lower  degnn*  of  aivumey  and  o  for  an  analysis  hopelessly  imH>mplete.  Thus,  E 
might  1h>  ustnl  when  the  ahunina  and  magnesia,  the  iron  oxides,  and  the  alkalies  are 
all  manifestly  iniH>mvt,  or  when  the  sum  is  U^low  i>8JM)  or  al)ove  102.(M»:  for  a 
numlHM*  of  suih  analyses  may  be  found.  Similarly  T)  might  apply  when  the  iron 
oxides  aiv  not  sej^ai-Hlely  determined  and  also  when  the  alkalies  are  given  by 
"ditleivnct\''  But  E  and  r>  have  not  l>een  useil  here,  l)ecause  this  s<»heme  of  rating 
is,  in  a  way,  tentative,  and  alsi>  for  the  reas<m  that  when  an  analysis  is  ?h>  bad  as 
to  eall  for  a  l>  or  a  4  it  stnnus  scarcely  worth  while  to  indii^^te  further  degrees  of 
inferiority. 

(>u  the  other  hand,  it  may  W  advisable  in  the  future  to  indicate  a  higher  degree 
i>f  a^vuraey  or  <\>mpleteness  than  is  generally  implied  by  A  and  1.  Thus,  while 
A  will  apply  to  the  gem*ral  run  of  excellently  aci*urate  work,  we  might  wish  to 
distinguish  that  of  a  still  higher  order,  as  the  best  of  that  which  Drs.  Hillebrand, 
Stokes,  and  Steig\*r  have  done.  This  may  be  aecH>mpItshed  by  the  use  of  A*.  Sim- 
ilarly it  may  K^  useful  to  discriminate  analyses  having  such  a  degree  of  completeness 
as  is  fvHuid  in  HillebraiKrs  analyses  of  the  rocks  of  the  Leucite  Hills,  in  which 
everything  ^Kv^sibly  pres%*nt  has  been  determined,  from  those  in  which  some,  but 
not  all,  of  the  rar\r  wustituents  have  beeu  estimated.  This  would  involve  the  use 
of  I*.  A  cvmbinalion  of  A*  and  I*  might  be  called  ''perfect,"  the  word  being 
uschI  subject  to  human  limitations.  There  does  not  as  yet  seem  to  be  much  need  of 
this  distinctii>n,  though  it  will  undoubtedly  hn?  more  advi;<able  in  the  future  than 
the  discrimination  l^twc'^n  degrees  of  baA.lness,  as  just  described. 

In  using  these  ratings  it  mast  be  remembered  that  they  indicate  the  tj*^n.*iT*il 
rhanict*^r  of  the  aitalysis.  Some  features  may  justify  us  in  calling  the  analysis  as  a 
whole  either  |KK>r  or  >W,  and  yet  it  will  be  of  use  in  a  limited  way.  Thas,  the  iron 
oxides  may  not  ^>e  sejiaratevl,  or  the  common  error  may  be  made  in  regard  to  alumina 
ami  magnesia,  so  that  the  analysis  mitst  be  rated  as  fourth  or  fifth  rate,  t<ih>n.  ^/^  ,f 
"•i**%.  At  the  same  time  it  may  be,  as  often  happens,  that  the  lime  and  alkalies,  fur 
instance*,  have  been  ci>rrectly  determined,  as  well  as  the  silica,  so  that  for  purposes 
in  which  only  these  determinations  are  of  importance  the  analysis  may  be  useful  to 
this  ,»xtent.  Bui*  notwithstanding  this,  in  view  of  the  evident  errors  present,  the 
unaly^ts  can  noc  be  regarded  as  satisfactory. 
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The  question  now  arises  as  to  what  ratings  are  practically  of  use.  Leaving  out 
of  account  cases  such  as  those  jiLst  mentioned,  where  utility  attaches  to  some  single 
determinations,  it  may  be  held  that,  for  general  purposes,  onl}'  first  or  second  rate 
(excellent  or  good)  analyses  should  be  countenanced  or  used  by  petrographers. 
The  high  standard  set  b}^  the  chemists  of  the  United  States  Geological  Surve}'  should 
be  adopted  by  all,  and  the  chemical  side  of  petrology  should  be  established  on  as  firm 
and  satisfactory  a  basis  as  is  the  microscopical. 

At  the  same  time  it  will  very  frequently  happen  that  an  otherwise  gcod  analysis 
in  which  the  more  important  of  the  minor  constituents  have  not  been  determined, 
such  as  TiOj  and  PjO^,  will  be  of  use  for  very  many  purposes,  such  as  the  classifi- 
cation of  the  rock.  Third  rate  or  ''fair'- .analyses  may  therefore  be  considered 
usable,  especially  if  of  high  rate  as  to  accuracy,  since,  in  many  cases,  corrections  mav 
be  applied  for  constituents  which  have  not  been  determined. 

Excellent,  good,  and  fair  (superior)  analyses  may  therefore  l)e  considered 
usable,  while  poor  or  bad  (inferior)  ones  must  be  rejected  in  any  discussion,  unless 
the  elucidation  of  a  special  point  for  which  some  of  the  reliable  determinations  may 
serve  is  the  only  question  at  issue. 

DISCUSSION  OF  THE  TABTiES. 

DIVISION    INTO    PARTS. 

As  will  be  explained  below,  it  was  desired  to  arrange  the  analyses  embraced  in 
the  collection  according  to  the  new  system  of  classification.  For  the  majority  of 
analyses  of  course  this  was  perfectly  feasible,  but  it  was  soon  seen  on  critical  study 
of  them  all  that  only  a  part  could  or  should  be  thus  treated. 

There  were  found  to  be,  for  instance,  a  surprisingly  large  number  in  which  the 
iron  oxides  had  not  been  determined.  While  this  is  of  comparatively  small  impor- 
tance in  anal^'ses  of  persalanes,  where  these  constituents  are  present  only  to  tlie 
amount  of  1  or  2  per  cent,  it  becomes  a  most  serious  matter  in  the  other  classes. 
Indeed,  if  the  iron  oxides  amount  to  more  than  about  2  per  centaixd  are  not  separately 
determined,  it  is  generally  impossible  to  classify  the  rock  with  certainty,  since  some 
assumption  must  be  made  as  to  the  real  state  of  oxidation  of  the  iron,  and  this  will 
not,  in  all  likelihood,  be  in  accordance  with  the  facts. 

If  the  iron  is  assumed  to  be  present  as  ferric  oxide  alone,  this  mast  be  cal- 
culated to  find  the  norm  as  hematite,  thus  freeing  an  amount  of  silica  equivalent 
to  the  ferrous  iron  really  present,  which  will  alter  the  relative  amounts  of  the  other 
minerals,  or  change  lenads  into  polysilicate  feldspars,  or  olivine  into  hypersthene. 
On  the  other  hand,  if  all  the  iron  is  assumed  to  be  ferrous,  which  we  have  established 
as  the  rule  to  follow  in  such  cases  for  the  sake  of  uniformity,  an  amount  of  silica  will 
be  needed  to  satisfy  this  which  would  not  be  used  if  part  of  the  iron  were  ferric,  and  this 
would  have  the  reverse  effect  on  the  other  normative  minerals  to  that  just  mentioned. 
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It  will,  of  course,  be  equally  at  variance  with  the  probably  true  state  of  affairs  to 
make  any  other  intermediate  assumption,  such  as,  for  instance,  that  ferric  and  ferrous 
oxides  are  present  in  equal  amount,  the  iron  being  thus  assumed  to  be  present  in  the 
rock  only  in  the  form  of  magnetite. 

We  are  therefore  compelled  to  reject  nearly  all  such  analyses  for  the  purpose  of 
classifying  the  rocks  of  which  they  have  been  made,  as  we  have  previously-  stated.^ 
Along  with  them  must  go  a  large  number  in  which  it  is  certain  that  the  alumina  is 
much  too  high  and  the  magnesia  correspondingly  low,  or  in  which  we  know,  from 
the  descriptions,  that  there  must  be  a  very  notable  amount  of  TiO,  which  has  not 
been  determined,  and  which  consequently  serves  to  raise  the  apparent  amount  of 
alumina.  In  these  cases  the  salic  lime,  and  therefore  the  normative  anorthite,  will 
be  too  high  and  the  classificatory  position  of  the  rock  consequently  false. 

The  point  may  be  raised  that  this  is  a  serious  objection  to  the  new  system  of 
classification,  which  thus  demands  the  determination  of  these  constituents  in  the 
analyses.  In  the  old  systems  such  imperfect  analyses  could  be  and  were  used,  or 
inserted  in  papers,  though  they  were  admittedly  faulty  in  these  respects.  To  the 
critic,  however,  who  examines  the  question  in  an  unprejudiced  way,  this  will  be  seen 
to  be  not  an  objection,  but  realh-  a  very  strong  point  in  favor  of  the  new  system. 
For  it  postulates  as  fundamental  to  the  classification  the  absolute  necessity  for  only 
the  best  class  of  analytical  work.  And  it  is  a  self-evident  fact  that  this  science,  like 
any  other,  nmst  be  satisfied  with  only  the  highest  class  of  data  in  all  its  departments. 
The  admission  of  admittedly  defective  elements  into  any  classification  only  tends  to 
weaken  the  whole  and  to  delav  the  progress  of  the  science. 

There  were  also  found  a  very  large  number  of  analyses  that  were  obviously  so 
bad  in  other  respects  as  to  be  almost  or  wholh'  worthless.  It  is  needless  to  cite 
instances.     They  may  be  found  throughout  the  whole  of  Part  II. 

Analyses  of  tuffs  and  ashes,  and  of  rocks  so  badly  decomposed  as  to  be  far  from 
their  original  composition,  were  also  found  in  abundance.  Though  many  of  these 
are  analyses  of  the  highest  ratings,  3'et  they  obviously  were  of  no  use  for  purposes 
of  classification,  and  hence  could  not  logically  be  coiTelaU^d  with  those  of  massive  or 
unaltered  rocks. 

The  problem  as  to  what  should  l)e  done  with  all  these  cripple^j  and  invalids  was 
finally  solved  b}-  resort  to  segregation  from  the  sound  and  healthy  analytical  individ- 
uals, and  the  collection  was  divided  into  two  parts. 

Part  /.—Here  are  to  be  found  all  the  superior  analyses,  of  the  first  three  rat- 
ings, excellent,  good,  and  fair,  except  those  of  tuffs,  ashes,  and  more  than  slightly 
decomposed  rocks.     With  them  were  also  put  a  few  inferior  analyses  of  the  last  two 

nCross,  Iddings,  Pireson,  Washington,  Jour.  Geol.,  Vol.  X,  1902,  p.  646;  also  The  Quantitative  Classification  of  Igni»ou« 
Bocks.  1903,  p.  190. 
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ratings,  poor  and  bad,  which  were  deemed  to  be  of  especial  interest  and  importance, 
or  which  were  almost  the  only  examples  available  for  illustrating  the  chemical  and 
mineralogical  composition  of  the  divisions  into  which  they  seemed  to  fall.  Although, 
as  a  general  rule,  analyses  in  which  the  iron  oxides  had  not  been  sepamtely  deter- 
mined were  rejected  from  this  part,  yet  in  the  persalane  class  a  number  of  otherwise 
good  ones  were  inserted,  since  the  total  amount  of  these  oxides  was  small,  and  the 
neglect  of  their  separation  would  not  affect  their  classificatory  position.  For  reasons 
to  be  given  later,  all  these  analyses  in  Part  I  were  classified  according  to  the  new 
system,  but  the  position  of  rocks  of  which  the  analyvses  are  untrustworthy  for  any 
reason  must  be  regarded  as  merely  provisional,  and  subject  to  alteration  in  the 
future  on  the  basis  of  new  and  better  analyses. 

Part  IL — In  this  part  were  placed  all  the  inferior  analyses  of  the  last  two 
ratings,  poor  and  bad,  except  those  admitted  to  Part  I  for  reasons  just  given.  These 
anal^'ses  to  be  found  in  Part  II  will  include  by  far  the  greater  portion  of  those  in 
which  the  iron  oxides  have  not  been  separated,  especially  those  of  rocks  belonging  to 
Classes  II,  III,  IV,  and  V.  As  has  been  seen,  some  of  those  which  are  faulty  in 
this  respect,  but  which  are  of  persalane  rocks,  are  to  be  found  in  Part  I.  Analyses 
of  tuffs  and  ashes  and  of  decomposed  or  altered  rocks  were  also  placed  in  Part  II, 
even  though  they  are  of  the  highest  rating. 

The  analyses  in  Part  II  are  classified  according  to  the  scheme  given  in  Zirkel's 
Lehrbuch  (I,  1893,  p.  829).  This  was  adopted  in  preference  to  the  system  of  Rosen- 
busch,  because  it  is  primarily  based  on  chemical  distinctions  to  a  greater  extent  than 
the  other,  which  gives  structure  and  geological  mode  of  occurrence  the  more  funda- 
mental position.  According  to  the  order  which  Zirkel  follows  in  his  text-book,  the 
granites,  the  quartz-porphyries,  and  the  rhyolites,  for  instance,  come  close  after  one 
another,  while  according  to  Rosen busch  they  would  be  widely  separated.  As  thi^  is 
a  collection  of  rock  analyses,  the  presumable  main  use  of  which  will  be  their  correla- 
tion, Zirkel's  arrangement  was  deemed  to  be  the  most  advisable  to  adopt. 

The  analyses,  then,  in  Part  II  will  follow  in  the  sequence  given  in  the  tables  of 
contents  of  the  second  and  third  volumes  of  Zirkel's  Lehrbuch.  But  some  new 
types,  which  have  been  described  or  named  since  the  appearance  of  that  work,  or 
which  were  omitted  from  it,  have  been  placed  in  this  system  where  they  seem  to 
belong  most  logically,  or  in  the  position  they  should  take  as  indicated  by  Rosenbusch. 
In  cases  of  uncertainty  on  the  part  of  the  reader  the  index  to  the  old  rock  names 
will  be  found  useful. 

Within  each  of  Zirkel's  groups,  whether  large  or  small,  the  analyses  are 
arranged  on  a  geographical  basis,  which  is  that  followed  in  Part  I,  and  a  description 
of  which  will  be  found  on  page  64.  The  rock  names  used  in  each  case  are  those 
given  by  the  original  authors. 
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BASIS  OF  ARRANGEMENT  OF  ANALYSES. 
ATTEMITEO  USE   OF  CURRENT  PETROGRAPHIC   SYSTEM. 

When  this  collection  was  tirst  started,  two  or  three  years  ajifo,  the  analyses  were 
classitied  according  to  the  system  of  Rosenbusch.  Generally  the  name  given  by  the 
authi)r  to  the  rock  was  adopted,  but  in  many  cases  the  name  seemed  to  me  to  have 
lH*en  wrongly  applied,  when  I  took  the  liberty  of  renaming  the  rock,  keeping  the 
author's  name  in  brackets.  As  the  collection  progressed  this  became  a  frequent 
oi'curivnce,  as  was  by  no  means  surprising  in  view  of  the  loose  principles,  the 
subjective  and  qualitative  character,  and  the  vague  definitions  of  the  systems  in 
vogue.  It  furnisheii  a  most  striking  illustration  of  their  illogical,  inconsistent,  and 
unsatisfactory  character,  and  was  a  most  cogent  argument  against  their  continued 
use.  It  indicated,  indeed,  that  there  was  in  reality  no  one  system  to  which  one 
could  turn  for  guidance,  but  that  each  petrographer  had  been  forced  to  set  up  his 
own  standards  to  some  extent,  to  make  his  own  definition  of  many  of  the  terms  in 
use,  or  to  assign  his  own  limits  to  them,  which  might  or  might  not  correspond  with 
those  of  others — in  a  word,  partially  to  make  his  own  classification  and  nomenclature. 
Each  was  a  hodgepodge,  made  up  of  bits  taken  from  this  or  that  authority,  or  evolved 
from  the  individual  author's  own  ideas.  There  was  seldom  if  ever  any  broad  prin- 
ciple which  one  could  apply  throughout,  and  the  result  was  a  clashing  of  principles, 
inconsistencies  everywhere,  and  a  lack  of  harmony  and  even  development.  If  one 
had  been  engaged  on  a  certain  group  of  rocks  the  private  classification  in  that  group 
would  be  very  detailed,  while  in  other  more  neglected  spots  the  names  given 
would  be  few,  and  the  classification  of  some  authority  would  be  used  with  no 
critical  estimate  of  its  applicability  and  no  thought  of  its  logical  consistency  with 
the  other  more  detailed  and  familiar  parts  of  the  scheme. 

Everyone  has  recognized  this  vaguely,  but  it  is  forced  upon  one  when  a  large 
collection  of  rock  analyses  is  undertaken  and  a  i^areful  comparison  is  made  between 
the  descriptions  and  analyses  and  the  names  applieii  by  the  many  writers  tH>nsulted. 

Roth"  has,  though  much  more  concisely,  expressed  somewhat  similar  views  as  to 
the  condition  of  affairs,  and  is  inclined  to  think  that  no  one  system  will  ever  receive 
general  acceptance.  The  present  writer  is  less  pessimistic,  and  regards  the  lack  of 
any  universally  adopted  system  of  classification  as  due  less  to  the  difficulties  caused 
by  the  characters  of  rocks  than  to  the  general  lack  of  appreciation  of  the  necessity 
for  logical  and  consequent  principles,  and  to  a  natural  disposition  to  patch  up  the  old 
rather  than  to  substitute  something  totally  new,  even  though  lietter. 

a  Roth,  J..  Chem.  G€ol.,  Vol.  11.  11W3.  p.  41.    Cf.  Ctomi.  W..  Jour.  Geol..  Vol.  X.  1W2.  i».  473. 
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ADOl'TION   OF  THE   QUANTITATIVE   SY8TEM/ 

During  the  progress  of  the  collection  the  writer  became  interested,  with  Cro.ss, 
Iddings,  and  Pirsson,  in  the  w^orking  out  of  the  n^'stem  of  chtssilication  and  nomen- 
clature of  igneous  rocks  which  has  been  recently  proposed  hy  us.  In  the  course  of 
this  work  the  growing  collection  of  analyses  was  continually  appealed  to,  the  modes 
of  many  of  the  anah^ses  were  calculated,  and  they  were  shifted  and  rearranged  from 
time  to  time  to  test  the  various  propositions  or  suggested  lines  of  classification  till  all 
agreement  with  any  s^^stem  at  present  in  use  was  lost. 

After  having  arrived  substantially  at  the  system  of  classification  which  was 
finally  adopted,  it  was  seen  that  the  collection  arranged  in  ac(*ordance  with  this 
would  not  only  be  its  best  exponent,  but  would  be  an  indispensable  foundation  for 
purposes  of  nomenclature,  the  consideration  of  which  was  taken  up  only  after  the 
main  features  of  the  classification  had  been  disposed  of. 

The  collection  was  therefore  finally  arranged  as  far  as  possible  in  accordance 
with  the  new  system,  and,  with  the  approval  of  my  colleagues,  it  was  decided  to 
publish  it  in  that  form. 

Most  of  those  who  use  these  tables  will  have  had  some  acquaintance  with  the 
system  spoken  of,  for  a  full  description  of  which  the  reader  must  be  referred  to  the 
original  paper,'*  where  both  the  classification  and  the  nomenclature  are  described  at 
length.  But  for  the  benefit  of  those  to  whom  the  original  paper  is  unknown  or 
inaccessible,  a  brief  summary  of  its  main  features  may  lx».  given  here. 

QUANTITATIVE  CLASSIFICATION  OF  IGNEOUS  ROCKS. 
CONSTRUCmOX   OF   THE   SYSTEM. 

The  system  is  a  quantitative  chemico-minci*alogical  one.  All  igneous  rocks  are 
classified  on  the  basis  of  their  chemical  composition,  and  all  rocks  of  like  chemical 
composition  are  grouped  together.  The  definition  of  the  chemical  composition  of  a 
rock  is  expressed  in  terms  of  certain  minerals  capable  of  crystallizing  from  a  magma 
of  the  given  chemical  composition*,  and  the  expression  is  quantitative.  For  this  pur- 
pose the  rock-making  minerals  are  divided  into  two  groups,  consisting  on  the  one 
hand  mainly  of  the  alkali  and  lime  alumino-silicates,  and  on  the  other  of  the  nonalum- 
inous  ferromagnesian  ones.  The  first  is  called  mnemonically  the  mlu^  group,  the 
latter  the  fern  ic  group.  From  these  categories  the  aluminous  pyroxenes  and  amphi- 
boles  and  the  micas  are  excluded  for  reasons  given  in  full  in  the  paper  cited. 

To  completely  classify  a  rock  by  this  system  its  chemical  composition  must  be 
known  b}^  chemical  analysis  or  by  physical  or  optical  means.  Here  we  have  onl}"  to 
deal  with  the  first  of  these.     Since  a  given  magma  may  crystallize  into  different 

a  Crow,  Iddings,  Pinmon,  Washington,  Jour.  Geo!.,  Vol.  X,  1902,  pp.  655  et  seq.    Also  Quantitative  Classification  of 
IgncouH  Rocks.  Chicago,  1908,  pp.  05  et  seq. 
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mineralojfical  c()iii])inati()ns,  accordinj^  to  the  circiimstiinces  attending"  \tH  solidifica- 
tion, it  is  necessary  to  select  a  certain  set  of  salic  and  femic  ininemls  as  uniform 
standards  of  comparison.  In  practice  the  molecular  corajK)sition  of  a  rock,  obtained 
from  its  chemiciil  analysis,  is  computed  by  a  reguhir  metho<l  into  amounts  of  these 
standard  minerals,  and  the  place  of  the  rock  in  the  system  is  then  easily  determined. 

The  standard  mineral  composition  so  obtained  is  called  its  //w///,  and  will  be 
found  in  these  tiibles  in  the  column  under  this  heading,  for  every  rock  classitied  by 
this  system.     The  norm  may  or  ma}^  not  agree  with  the  actual  composition  or  iNod<\ 

On  the  relative  proportions  of  the  two  groups  of  standard  minerals,  salic  and 
femic,  present  in  the  norm,  the  rocks  are  tirst  divided  into  five  c/asi<e^,  according  as 
one  or  the  other  of  these  two  groups  alone  constitutes  the  norm,  or  is  extremely 
abundant;  whether  one  or  the  other  is  dominant,  or  whether  the  two  are  present  in 
about  equal  proportions. 

The  classes  thus  formed  are  divided  into  (trdert*  on  the  relative  proportions  of 
the  minerals  forming  the  predominant  group  in  each  case,  and  in  the  middle  class  on 
the  relative  proportions  of  the  minerals  of  the  salic  group.  Thus  in  the  preponder- 
antlv  salic  classes  the  orders  are  based  on  the  relative  amount^:;  of  q.uaitz,  feldspars, 
and  feldspathoids  (lenads).  * 

The  orders  are  divided  into  rantjs  on  the  l>asis  of  the  chemical  character  of  the 
basic  oxides  in  the  minerals  of  the  preponderant  group  in  each  cjise;  thus  if  these 
were  feldspathic,  as  to  whether  they  were  alkalic,  alkalicalcic  or  calcic;  if  they  were 
ferromagnesian,  as  to  the  relations  of  femic  alkalies,  femic  CaO,  and  (Fe,  Mg)0. 

Kangs  are  further  divided  into  ttnbmN(/M  according  to  the  proportions  of  the 
variable  basic  oxides  present  in  each  case.  Thus,  if  these  are  alkalies,  on  the  rela- 
tions of  soda  to  potash;  if  ferromagnesian,  according  to  the  ratio  of  magnesia  to 
feiTous  oxide.  A  lower  division,  the  f//v7/7,  obtains  only  in  the  three  intermediate 
classes,  and  results  from  a  (consideration  of  the  relative  amounts  of  the  minerals  com- 
posing the  sulx)rdinate  femic  or  salic  group.  In  the  present  collection,  however, 
this  division  will  not  be  used,  the  subrang  being  the  lowest  division  to  which  the 
classification  is  here  carried,  for  reasons  to  be  (explained  presenth*.  In  addition  to 
the  al)ove  divisions,  further  ones  arc  provided  for  where  necessary  by  svbclasses, 
HfthH'ihrs^  Huhgrad**^  and  nectionf*  of  all  of  the  divisions. 

The  actual  mineralogical  composition,  or  mode,  and  the  texture  are  considered 
of  minor  importance  in  classification,  and  are  only  taken  into  account  after  the  chem- 
ical or  magmatic  characters  have  ):)een  disposed  of.  They  are  not  considered  in  the 
collection. 

NOMENCLATURE   OF  THE   SYSTEM. 

As  the  system  demands  an  entireU'  new  nomenclature,  it  has  been  sought  to 
introduce  this  according  to  a  definite  method,  the  lack  of  which  is  so  painfully  evi- 
dent in  that  at   present   in    use.     The    nomenclature    proposed  consists  of    three 
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parts:  Primarily,  of  substantive  names  for  the  majjmatie  units,  implying  the  chemi- 
cal composition  and  the  norm;  secondarily,  of  two  sets  of  adjective  terms  (|ualifyinjif 
the  majrmatic  names,  one  set  referring  to  the  actual  mineral  composition  or  mode, 
the  other  to  the  texture.     Of  these,  only  the  first  concerns  us  here. 

The  magmatic  name  consists  of  a  root,  derived  from  a  geographical  name  in  all 
cases,  except  for  the  names  of  classes  and  sulx'lasses,  and  of  a  suffix.  The  suffixes  are 
so  chosen  as  to  vary  in  a  definite  way  with  the  division  of  the  system  to  which  the 
magmatic  name  belongs.  Thus,  for  class,  order,  mng,  andgrad  the  letters  ;^  /•,  ^,  and 
^,  in  alphabetical  order,  are  used  respectively,  with  the  vowel  <^  giving  in  English 
ane^  itrt\,  ase^  and  ate.  For  siibcla.ss,  suborder,  etc.,  the  vowel  is  changed  to  o^  giving 
onf\,  wv,  f^e^  (tti\     For  sections  /  is  inserted  before  the  ending. 

The  roots  of  the  names  for  classes  are  sal  and  /?///,  mnemonic  of  the  salic  and 
femic  groups  constituting  their  norms,  and  are  combined  with  prefixes  yielding  the 
following  terms:  Persalane,  dosalane,  salfemane,  dofemane,  perfemane. 

The  roots  for  the  names  of  the  divisions  smaller  than  subclass  are  derived  from 
the  names  of  geographi(*al  localities,  and  as  far  as  possible  from  those  at  present  in 
use  for  rock  names,  advantage  being  taken  of  their  connotations  as  to  magmatic 
character.  The  roots  for  the  names  of  the  orders,  however,  are  derived  from  the 
names  of  countries,  as  the  (concepts  implied  by  them  are  broader  than,  and  are  not 
covered,  by,  any  of  the  names  in  present  use. 

COMPARISON   OF  OLD  AND   NEW  NOMENCLATURES. 

The  rocks  being  classified  according  to  the  new  system,  it  follows,  as  a  matter  of 
course,  that  the  nomenclature  constructed  by  us  for  that  system  is  used  here.  This 
has  the  further  advantage  of  illustrating  by  concrete  examples  the  various  divisions, 
as  well  as  that  of  indicating  the  source  of  the  roots  of  the  magmatic  names. 

As,  however,  it  ma}'  seem  to  many,  on  looking  over  the  tabulated  names,  that 
we  have  added  much  to  the  difficulties  of  the  petrographer  by  a  flood  of  new  names, 
we  may  brief!}'  examine  this  question  and  see  whether  objections  based  on  this  are 
really  justified,  granted  the  logical  necessity  for  a  new  nomenclature  to  express  the 
ideas  of  the  new  classification. 

It  will  be  found  on  examination  of  the  tables  that  there  are  257  magmatic  names 
proposed  by  us,  from  class  to  subrang.  A  large  proportion  of  these,  however,  differ 
from  one  another  only  in  the  terminations  which  successively  narrow  the  connota- 
tion of  the  root.  This,  of  coui*se,  greatly  facilitates  their  comprehension,  since, 
given  the  knowledge  of  the  meaning  of  the  name  of  a  rang,  as  that  liparase  is  per- 
alkalic,  it  is  a  very  easy  matter  to  remember  that  a  given  subrang  with  the  same  root 
has  a  certain  narrower  character,  as  that  liparose  is  sodipotassic. 
14128— No.  14—03 4 
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Fnrthormoro,  a  <-ortain  |)ro]:M>rti<)n  havo  roots  derived  from  the  names  of  the  old 
systems,  which,  by  constant  usa^e  in  the  past,  will  <arrv  connotations  a.s  to  their  mag- 
niatic  chanicter.  Thus  the  root  Itjntr  conveys  the  two  ideas  that  the  silii-a  is  hijrh 
(nuKlal  or  nornmtiv(»  quartz  F>ein^  conseijuenth'  present),  and  that  only  alkali  feld- 
sfmrs  are  f<»und  (i.  e.,  alkalies  j^reatly  in  excess  of  lime),  the  nx^k  heinjr  [H»ralkalic. 

The  names  and  roots  may  b<»  tabulated  as  follows,  sections  of  orders  and  sections 
of  rancfs  Ixintjr  placed  imder  these  respective  divisions: 


NiimlHTof 
nnni«-s. 

5 

Ol.l. 

T..ui:. 

( 'la-s 

5 

SnlM'laM" 

_     i 
.1 

....              40      . 

i 

<  >rder 



40 

1 

40  ; 

SulKircWr 

2 

1    ■ 

Han^ 

S6 

:r> 

;n 

«8 

Sn>>rant? 

Hi* 

IS 

•v» 

o7 

257 

5.S 

Uri 

ibW 

T-<et  us  see  how  these  compare  as  to  numl)er  with  the  old  names,  taking  into 
acc^^mnt  only  th<?  rrxits  of  these,  unqualified  by  minei-alogii»al  or  textural  additions. 
Thus  an(b'H  will  V>e  counted  only  once,  and  such  names  as  biotite-andesite,  andesito- 
phyre,  trachyandesite,  andesite-porphyry,  <»tc..  will  be  nejjflected. 

Undoubtedly  the  most  comprehensive  list  of  rock  names  now  in  print  is  that 
found  in  Jx>cwinson-Les.sing\s  lexicon,  published  in  lyoi."  In  this  there  are  t?07 
locality  and  other  roots  used  in  forming  names  of  rocks.  The  index  to  the  last 
edition  (189f))  of  Rosenbusch's  Massige  (rest<»ine  shows  182  name  roots.  Both  of 
these  are  undoubtedly  somewhat  too  low,  as  some  new  names  have  appeared  since 
their  publication,  and  a  few  older  ones  have  lK»en  omitted. 

Taking  them  as  they  stiind,  it  will  1m»  seen  that  the  total  immber  of  new  names 
proposed  by  us  thus  far  is  not  greatly  in  exc(»ss  of  those  in  the  old  systems.  The 
difference  is  still  more  marked  when  the  roots  of  tlu»  new  system  are  oonsidereil. 
These  only  amount  to  lt>9,  against  the  207  of  the  old.  of  which,  furthermoiv,  58,  or 
nearly  one-third,  an»  borrowed  from  the  old  names,  and  hence  cjirry  some  connota- 
tion as  to  their  significunce. 

Inspe<'tion  of  the  small  table  alM)v<»  will  also  show  that  al)out  8o  jxm*  cent  of  the 
new  roots  are  allotted  to  th<^,  classes  and  ordeis.  Here  they  are  abs<^lutely  nc(*essary 
Iwcnuso  these  divisions  imply  concepts  much  broader  than,  and  quite  distinct  from, 
any  to  1m»  found  in  th(»  old  systems.     Of  these,  the  class  and  subclass  names  are  self- 

"Ojinjites  RendiiH  Vlll^Conjr.  GcoL  Int..  pKris,  1901,  pp.  1009-i:»J. 
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explsumtorv.  Of  the  ordinal  nainos,  iiumy.  such  iis  canadare,  rus^are,  norgare,  lap- 
pare,  and  tiniiare,  while  not  derived  from  present  rock  names,  yet  carry  in  them- 
selves <iuite  evident  petrographical  implications. 

In  view  of  the  facts  thus  briefly  presented  the  nomenclature  of  the  new  system 
ciin  scarcely  he  considered  overpowering  as  to  the  luimber  of  new  names,  compared 
with  the  old. 

It  is  true  that  two  objections  may  be  mised  against  this  conclusion.  One  would 
be  that,  even  only  carrying  the  classiiication  as  far  as  subrangs,  there  are  numerous 
vacant  spaces,  indicated  in  our  tables  by  x,  as  well  as  many  others  which  are  so  far 
unrepresented  by  known  rocks.  To  this  the  answer  may  l)e  made  that  the  new  names 
for  these  spaces  will  come  more  or  less  gradually,  and  will  hence  be  easil}'  assimi- 
lated. A  great  many  of  them,  also,  will  l>e  applied  to  rocks  w^hich  occur  in  divisions 
representing  magmas  of  unusual  chemical  character,  and  which  would,  therefore, 
even  under  the  existing  systems,  be  deserving  of,  or  at  any  rate  would  receive,  new^ 
names.  We  shall  in  any  case  l)e  spared,  to  a  great  extent,  the  flood  of  new  names 
given  to  rocks  having  chemical  and  often  mineralogical  chai'acters  identical  with  those 
of  well  known  ones,  the  only  excuse  for  which  seems  to  be  some  slight  difference  in- 
texture.  mode  of  o<H*urrence,  or  accessory  minerals. 

New  names,  under  the  system  proposed,  could  or  should  be  bestowed  only,  after 
careful  chemical  analysis  or  an  equivalent  microscopical  estimate  of  the  mode  on 
which  to  base  the  norm.  A  clear  understanding  of  and  adherence  to  this  funda- 
mental principle  of  the  new  nomenclature  will  do  much  to  check  an}^  rash  attempts 
at  the  Ix^stowal  of  new  names,  and  will  render  those  proposed  in  the  future,  under 
the  new  system,  worthy  of  considemtion,  and  make  them  precise  as  to  their  meaning, 
which  certainly  can  not  be  said  in  all  cases  of  those  proposed  during  recent  years. 

The  other  objection  that  niight  be  raised  is,  that  no  account  has  been  taken  in 
the  preceding  remarks  of  the  names  which  will  be  needed  for  grad  and  subgrad 
names.  It  nmst  be  remembered  in  this  connection  that  no  such  names  will  be  needed 
for  the  persalanes  and  the  perfemanes,  which,  as  will  be  seen  later,  constitute  nearly 
40  per  cent  of  known  rocKs.  They  will  also  be  of  comparatively  limited  use  for  the 
dosalanes  and  the  dofemanes,  to  which  belong  alwut  another  40  per  cent  of  known 
rocks.  In  the  salfemane  class,  however,  to  which  belong  the  remaining  20  per  cent 
of.  rocks,  they  will  be  probably  nmch  needed  and  used. 

Even  thus,  however,  and  even  assuming  the  pressing  need  for  such  distinctions 
in  Classes  II  and  IV,  this  can  not  be  considered  a  very  serious  objection.  In  the 
first  place,  these  names,  like  those  for  the  other  divisions  of  higher  taxonomic  value, 
will  come  more  or  less  gradually  and  will  therefore  be  learned  with  comparative 
ease.     In  the  second  place,  as  we  have  already  indicated,  these  gradal  and  subgradal 
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distinctions  may,  and  will,  often  be  exactly  expressed  conveniently  by  adjectives 
indicating  the  type  or  habit,  so  that  the  non)enclature  will  probably  tend  to  become 
binomial. 

As  regards  the  number  of  poSvsible  grads  also,  a  little  consideration  will  show 
that  they  c^n  not  be  as  numerous  as  might  appear  at  first  sight.  P\>r,  from  the 
principles  regarding  the  distribution  of  silica  which  control  the  method  of  calcu- 
lating the  norm,  a  very  considerable  proportion  of  the  grads  which  at  first  sight 
seem  possible  can  not  actually  exist.  Thus,  in  the  first  three  classes,  if  quartz  is 
present  among  the  salic  minerals  there  can  be  no  olivine  or  akermanite  among  the 
subordinate  femic  minerals,  so  that  the  grnds  characterized  by  the  presence  of  these 
will  not  be  possible.  Similarly,  if  leucite  or  nephelite  be  present  among  the  prepon- 
derant salic  minerals  there  can  be  no  grads  based  on  hypersthene.  Again,  with 
anorthite  present,  grads  (characterized  by  acmite  can  not  exist.  Akermanite  also 
can  not  be  present  if  there  is  any  feldspar  in  the  norm. 

It  must  also  be  borne  in  mind,  in  considering  these  matters,  that  the  new  names 
indicate  the  chemical  character  of  the  rock  with  a  degree  of  precision  and  clearness 
quite  impossible  with  those  of  the  older  systems.  Thus  the  old  name  "diorite" 
implies  nothing  more  than  a  holocrystalline,  gi*anular,  igneous  rock,  composed 
essentially  of  a  plagiocla.se  (of  almost  any  kind)  and  dark  minerals,  chiefly  horn- 
blende or  biotite,  these  and  the  feldspar  being  present  in  almost  any  proportions. 
The  variety  of  dark  mineral  may  be  indicated,  when  such  precision  is  desired,  by 
the  prefixing  of  the  appropriate  mineral  name.  The  new  nomenclature,  on  the  other 
hand,  will  indicate  the  texture  and  mode  by  the  use  of  the  prefixes  grano  and  either 
hornblende  or  biotite,  and  will  also  indicate  exactly  the  chemical  character  of  the 
rock  by  the  use  of  one  of  half  a  dozen  magmatic  names,  leaving  the  reader  in  no 
doubt  as  to  the  complete  character  of  the  rock,  magmatic,  modal,  and  textural,  as 
well  as  the  relative  proportions  of  the  minerals. 

It  might  also  be  added  that  even  if  the  number  of  new  names  necesvsary  were  ten 
or  a  hundred  fold  those  suggested  in  our  tables,  petrographers  would  be  still  in  a  far 
happier  condition  than  their  colleagues  in  paleontology,  zoology,  or  botany,  with  the 
thousands  and  tens  of  thousands  of  names  and  their  connotations  with  which  it  is 
absolutely  essential  that  thej^  should  be  acquainted. 

It  must  l)e  remembered  that  petrography  is  really  young  as  compared  with  these 
sciences,  so  that,  being  near  the  beginning,  we  enjoy  a  great  advantage  over  workers 
in  them  in  respect  to  the  ready  acquisition  of  any  nomenclature;  and  that,  further- 
more, it  scarcely  seems  probable  that,  even  granting  the  need  for  the  recognition  of 
very  minute  differences  in  rock  characters,  the  number  of  names  ever  called  for  in 
petrography  will  approac'h  those  needed  in  the  organic  sciences,  or  even  in  chemistry. 
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TABULAR   KXHIBIT   OF    I)1VI^SI<)NS   AXD    NAMES   OF   QUANTITATIVE   SYSTEM. 

There  is  appended  a  tabular  list  of  the  divisions  and  the  names  proposed  for  the 
new  system,  which  is  similar  to  that  published  in  th(»  oricririal  paper  and  book,  except 
that  a  few  additional  names  proposed  by  us  have  been  inserted.  To  each  name  is 
also  added,  in  brackets,  the  number  of  superior  analyses,  of  ih^  fmt  thm^  nttht<fi< 
(excellent,  good,  and  fair),  which  are  to  ])e  found  in  Part  I  of  the  collection  in  the 
case  of  every  division.  These  will  be  referred  to  and  used  in  certain  calculations 
subsequently. 
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Table  IV.— CLASS  IV,  DOFEMANE  m). 

1.  Huiipiraro  i24) 
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Section 1.  Minnesotiare    ( 4  •!  '2. 

RanfTl 1.  MinnesotHse      (4)    1. 

-   -    -     I  - 

Section  1 1.  Minnesotijuse    (4;.  1.. 

Subninj?:  1  . . .  1 1 . 

SubranK  2  . . .  2.  Cookose  (4)  |  2. 

Subrnng  3  . . .  3 ,3. 

SnbmnK4...  4 4. 

Subrang  5  . . .  5 1  5. 
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Subrang  3  ...  3.              x             1 1 1  3. 

Subrang  4...    4 4. 

Subrang  5...    5 5. 


H\)  2.  I'valdiase 

....  1.  X 

(6 1  2.  I'valdow 

....  3 %.. 

....  4 


(8)  2.  Casseliase  (3) 
il)    1.  X  i1) 

(7)    2.  ('aj«Helost^  (2» 

....I  3 

4 i 


Section  3 3.  Brand bergiiu<e  (3 1   3,  Paoliase 

Subning  1...  1 1 

Subrang  2...  2.  Bnindlx'rgose   (3)    2.  I'uolow 

Subrang3...  3 ,  3 


I 
Subrang  4  . . .    4 4. 

Subning  5...   5 r>. 


(4.)    3.. 
....    1. 

(4)'  2. 
....  3. 
4. 


•| 


4. 
5. 
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Order. 


3.  Sverigare  (4) 


Section 1.  Bi*rgeniarc       ( 1) 

Rang  I 1.  Bergenaae         (1) 


Section  1 1 .  Bvrgeniase 

Subrang  1  . . .  1 

Subrang'i...  2 

Subrang  3  . . .  3.  Bergenose 

Subrang4...  4 

Subrange...  5 


(1) 


(2)    8. 


(1) 


Section  2 

Subrang  1  . . 

•2 

.    1. 

Subrang  2 . . 

2. 

Subrang  3  . . 

.    3. 

Subrang  4  . . 

.    4. 

h^ubmng  5  . . 

.    5. 

Sections 

.   3 

Subrang  1  ...  1. 

Subrang  2  . . .  2. 

Subrang  3...  3. 

Subrang  4 ...  4. 

Subrang  h ...  5. 


3,  Avezaciase 

1 

2 

3.  Avezacose 

4 

5 


Order ' 

Section Suborder . 

Rangl 


Section  1 

Subrang  1  . 
S\ibmng  2  . 
Subrang  3  . 
Submng  4  . 
Subrang  5  . 


Section  2 

Subrang  1  . 
Subrang  2  . 
Subrang  3  . 
Subrang  4  . 
Subrang  5  , 


Section  3 

Subrang  I  . 
Subrang  2  . 
Subrang  3  . 
Subrang  4  . 
Subrang  '>  . 


(2)    1. 


.  ,1.. 
1. 
2. 
3. 
4. 
5. 


(1) 


(1) 


1.. 

1. 

2. 

.  4. 


5.  Sverigiare      (0) 
1.  Tabergase       (0) 


(1)  2.. 

....  1. 

(1)  2. 

....  3. 

....  4. 

....  5. 


1.  Tabergia«e     (0) 

1 

2 

!3 

4 

5 


(1)  2. 
....    1. 

(1)  2. 
....  3. 
....  4. 
....'  5. 


(1)  3.. 

....  1. 

....  2. 

(1)  3. 

....  4. 

....  5. 


13.. 
1. 
2. 
3. 
4. 


4.  Adinmdaclcarc  (4) 


2.  Adinmdackore 


1.  -Vdininda<kttf«e 

1.  .\dirondackia.4c 

1 

2 

3 


(2) 
(2) 


3.  Champlainore 


(2),  1.  Champlainiase 
....'  1 


!  4. 


(2) 


1.  ('hainplaina»e  (2) 

(2) 
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ORDER . 


1.  Maorare  (16) 


Section  , 


Carolinlare 
Rang  I '  1.  Websterase 


(9) 
(9) 

Section  1 |  1.  Mariciase  (3) 

Subrang  1 |  1.  Maricosc 8 


Subrang  2 2. 

Subrang  3 3. 

Subrang  4 '  4. , 

Subrang  5 i  5. 


Section  2 2.  Websteriase 

Subrang  1 i  1.  Websterose 

Subrang  2 '  2.  Cecilose 

Subrang  3 ,3 

Subrang  4 4 

Subrang  5 5 


(6) 
(8) 
(3) 


Section  3 3. 


2.  Marylandiarc  (3) 

1.  Baltimonise  (S) 

1.                   X  (1) 

1.               X  (1) 


2.  Baltimoriasc       (2) 

1.  X  (1) 

2.  Baltimorose         (2) 


.(0)   4 


X      (2)   6.  Maoriare       (2) 

X      (2)   5.  Dunase  (2) 

X      (2)  1.  Duniase         (2) 

X      (1)  1.  Dunoae          (2) 

X      (1)   2 

3 

4 

6 

2 ,2 

1.  ,1. 

2.  2. 
8.  I  3. 
4.                      4. 

5.'  I  6. 


■  1. 

11. 

I  2. 

|3. 
.14. 
.15, 
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REASONS  FOR  ARRANGEMENT   ACCORDING  TO   THE  QUANTITATIVE   CLASSIFICATION. 

The  objection  may  be,  and  indeed  has  been,  raised  that  the  usefulness  of  the 
collection  will  be  seriously  impaired  by  its  arrangement  in  accordance  with  a  new 
system  of  classification,  which,  whatever  be  its  merits  or  demerits,  is  not  yet  in 
general  use.  That  this  is  true  to  a  certain  extent  is  undeniable,  and  the  whole  ques- 
tion was  the  subject  of  much  thought  and  discussion  on  the  part  of  my  colleagues 
and  myself.    The  decision  finally  arrived  at  was  based  on  the  following  considerations: 

Thoroughly  believing  in  the  general  merits  of  the  system  which  we  proposed,  we 
desired  to  have  it  placed  before  the  petrographical  world  in  the  fullest  manner 
possible.  We  wished  to  show  that  it  is  not  merely  an  academic  classification,  good  in 
it*  principles  but  not  adapted  to  the  wear  and  tear  of  everyda}'  use,  but  that  it  is  as 
well  of  real  practical  utility  and  benefit  to  the  science.  To  this  end  we  could  think 
of  no  more  striking  means  than  the  arningement  along  its  lines  of  the  greatest 
possible  number  of  the  analyses  represented  in  the  collection. 

Part  I  of  the  collection  forms  a  concrete  illustration  of  our  system.  In  the 
original  paper,  for  evident  reasons,  the  various  divisions  had  to  Ik?  concisely  defined, 
with  few,  if  any,  illustrations,  and  the  magmatic  names  had  to  be  given  in  tabular 
form.  But  here  are  to  be  found  the  known  calculated  examples  of  the  various 
divisions,  from  a  stud}'  of  which  the  petrographer  can  gjither  their  characters,  chem- 
ical, normative,  and  modal.  The  new  terms  and  the  names  are  no  longer  empty 
syllables,  suggestive  of  only  the  vaguest  ideas  to  one  who  studies  the  system  for  the 
first  time,  but,  illustrated  as  they  are  by  the  actual  rocks  whose  characters  are 
known,  or  whose  descriptions  can  l>e  easily  referred  to,  become  full  of  meaning  and 
assume  a  definiteness  which  they  would  not  otherwise  possess. 
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In  this  rollortion  p**rrooT?iphf^r>-  have  h4>fi»rp  them  the  su'timl  mst^.n  of  <kta  by 
whirh  the  author-j  of  the  propf>*<erl  sv'-item  tested  their  view^  prartimlly.  ami  whirh 
wan  very  larj^ely  ii>efl  as  the  l)asis  f<ir  the  -ielei-tion  of  the  niajrniati<-  name  nM)t>. 
They  are  thus  ahir  to  test  the  -*y^tem  at  every  point,  "^ee  what  are  the  pra<'ti<*al  con- 
nefjuenres  of  the  applic-ation  of  it.-«  prineipjle^.  jin<l  how  far  the  claim>  which  have  been 
made  for  it  hold  ort)cA. 

But  there  wa>  another  and  very  weio-hty  ron?*ideration  whieh  led  to  the  arrange- 
ment areordinfr  to  the  new  -^y-^tem,  and  which,  whether  thi>  b»»  generally  adopted  or 
not.  will  render  the  collection  much  more  u-eful  than  if  it  had  been  arrangefl  along  the 
lines  of  the  qualitative  sy-ttem^. 

It  may  ^)e  assumed  that  the  purfK>?^e  for  whirh  ^iich  a  collection  as  this  or  thop^e  of 
Koth  will  F)e  nK>st  used,  will  Fifr  the  finding  of  analy-^-.  of  rcK-ks  for  comparison  with 
thr»se  under  investigation;  and  that,  furthermore.  a-»  chemi<-al  analy^^  are  to  \)e  <*om- 
j)arerl.  the  chemical  feature*,  of  rcK-ks  will  \tf  the  main  object  of  s*'Sirch,  their  mineral 
or  textural  character  ^>eing  in  such  a  ca.«^!  r>f  sul»idiary  im|K>rtance. 

For  this  purpose  an  arrangement  according  to  the  older  •systems  is  quite  inade- 
quate, since  their  fundamental  primary  division.-?  are  u>ually  >)jised  on  textural  and 
fjualitative  mineralogical  characters,  and  only  to  a  minor  extent  on  chemical  char- 
acters. The  consequence  of  this  is  the  >e|>aration  of  similar  analyses  and  the  collo- 
cation of  unlike  onf^y*.  as  will  be  illustnited  at  some  length  later.  This  renders  the 
finding  of  analyses  similar  to  any  given  one  a  matter  involving  much  time  and  labor 
in  searching  through  a  great  fmrt  of  a  collection  arranged  on  su«h  a  Inisis. 

I'nder  the  system  adopted,  on  the  contniry,  the  finding  of  anah'ses  analogous  to 
those  under  investigatir>n  is  an  easy  matter.  The  norm  is  rea<lily  calculated  }>y  the 
methrnls  given,  the  rock  is  thus  chtssifi(»d,  and  the  analyses  in  the  corresponding  division 
of  the  collection  may  Ih'  referred  to.  If  the*  analysis  figures  out  near  the  border  in 
any  dire<tion,  or  at  any  point  in  the  schcMue.  the  divisions  beyond  in  these  directions 
may  also  Ik*  examined,  and  thus  a  good  assortment  of  data  is  made  available. 

In  the  great  majority  of  rocks  which  belong  to  the  first  two  cJass<,»s  it  is  an  easy 
maft^-r,  with  a  little  experience*,  to  judges  from  the  analysis,  (»ven  without  i*alculation 
of  the  norm,  as  U)  the  class  and  ord(»r  to  which  the  rock  pro^)ably  Iwlongs.  Then  the 
easily  ascertained  ratios  of  alkalies  to  x^/Z/V-  lime,"  and  of  soda  to  potash,  give  the  rang 
nnd  subrange  If  doubt  exists  as  to  the  proper  class  or  order,  and  it  is  not  desired  to 
cah^ulate  the  norm,  th<^  projKM*  rangs  and  subrangs  indicaUnl  by  the  alkali-lime  and 


"  Atf*TitloTi  rniwt  U'  wiK'i'lnlly  (•»illt'<l  to  thi*  fact  that  In  tht'  Hrnt  thrr*'  ('la<tH«'«  t\w  raiiK^  arc  tmiMKl  on  the  ratio  fjcl ween 
the  alkalW"*  prcwiit  iti  thf  normatlv«'  foUlm»arM  arul  lrna<l««  am!  the  lime  in  th-  normnlirr  nnffrtftiU  oniff—f'nO'.  The  latter  is 
equal  to  th<-  ^lifTerenec  hctW(>eTi  the  Hiiin  of  tlie  (uioleeulriD  arnoiiiiti  of  alkaliefi  mu\  the  total  alumina  (molecular).  The 
re«t  rif  th«'  lime.  Ca^»",  will  )n'  U'luU'  ami  will  liave  iiothliiif  to  <lo  with  the  ra!iK«<  <►(  the  (Irnt  tliree  elaweH.  Stress  if*  laid 
on  tliH  (loint  hep'.  MM  mmw  Inslanrew  have  eome  to  my  iiotle*-  of  |KT«»n«*  working  with  the  new  Hystem  who  have  not 
riearly  iin/ler«t<KKl  f  h#'  |»<»lnt,  anfl  who  have  determinefl  the  raiiic  in  r<»<'kn  of  the  flmt  thrwj  clanHe»  by  the  rati<»  of  alkalies 
t<»  total  llm«'.    Anal^fgouf"  remarks  will  apply  to  nalle  an<1  feinle  Sa,0. 
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soda-potash  ratios  may  be  examined.  This  only  to  find  analyses  similar  to  the  one 
at  hand.  If  the  classification  of  the  rock  be  the  object  in  view,  the  calculation  of  the 
norm  should  never  be  omitted,  and  indeed  is  always  the  most  advisable  procedure. 

DISTRIBUTION    OF   ROCKS   BY    NEW    SYSTEM. 

Still  another  considemtion  which  decided  the  present  form  of  arrangement  was 
that  it  permitted  the  correlation  of  the  new  with  the  older  systems.  A  rather  full 
discussion  of  this  subject  will  be  found  on  another  page,  but  a  few  instances  may  be 
given  here  which  serve  to  illustrate  the  very  diverse  chemical  features  which  are 
embraced  under  almost  any  one  of  the  old  rock  names,  and  conversely  the  number 
of  different  rock  names  which  have  been  applied  to  rocks  of  any  given  chemical 
composition. 

Thus,  "granites''  are  to  be  found  under  the  subrangs  magdeburgose,  alaskose, 
tehamose,  alsljachose,  riesenose,  omeose,  liparose,  dellenose,  toscanose,  lassenose, 
amiat^se,  yellowstonose,  pantellerose,  adamellose,  dacose,  harzose,  tonalose,  placerose, 
akerose,  and  hessose. 

"'Syenites''  occur  in  liparose,  toscanose,  lassenose,  yellowstonose,  phlegrose, 
nordmarkose,  tuolumnose,  pulaskose,  laurvikose,  adamellose,  dacose,  harzose,  tonalose, 
highwoodose,  monzonose,  akerose,  shoshonose,  laurdalose,  borolanose,  lujavrose, 
kentallenose,  camptonose. 

'"Trachyte"  is  found  in  liparose,  kallerudose,  toscanose,  lassenose,  amiatose, 
yellowstonose,  phlegrose,  nordmarkose,  vulsinose,  pulaskose,  laurvikose,  miaskose, 
viezzenose,  adamellose,  harzose,  highwoodose,  umptekose,  ciminose,  monzonose, 
akerose,  shoshonose,  fergusose,  shonkinose. 

'"Diorite-'  occurs  as  toscanovse,  lassenose,  amiatose,  yellowstonose,  laurvikose, 
sitkose,  adamellose,  dacose,  harzose,  tonalose,  placerose,  bandose,  monzonose,  aker- 
ose, shoshonose,  andose,  hessose,  salemose,  camptonose,  auvergnose. 

""Andesite"  is  met  with  as  dellenose,  toscanose,  lassenose,  amiatose,  yellow- 
stonose, pulaskose,  laurvikose,  adamellose,  dacose,  harzose,  tonalose,  placerose, 
bandose,  umptekose,  monzonose,  akerose,  shoshonose,  andose,  beerbAchose,  hessose, 
laurdalose,  salemose,  lamarose,  kilauose,  kentallenose,  camptonose,  and  subrang  5  of 
albanase. 

Even  '"camptonites'-  are  found  scattered  among  placerose,  heasose,  salemose, 
kentallenose,  camptonose,  auvergnose,  shonkinose,  and  limburgose. 

When  the  list  for  any  of  these  is  looked  up  in  the  tables  of  Part  I,  the  chemical 
characters  of  the  divisions  of  the  new  system  into  which  they  fall  being  borne  in 
mind,  the  great  chemical  variet}^  possibly  implied  by  any  one  of  the  old  names  is 
most  striking  and  indeed  significant.  Thus  the  "andesite"  of  different  authors, 
though  the  various  rocks  so  named  may  have  certain  textural  features  in  common, 
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has  Fx'en  applied  to  rocks  varving  chemically  from  ]>ei>^Iane  to  salfemane,  derived 
from  magmas  rich  in  silica  (i.  e.,  with  much  normative  quartz)  to  those  low  in  it 
(i.  e.,  with  nmch  normative  nephelite) — rocks  varying  from  peralkalic  to  docalcic, 
from  doi)otassic  to  p(*rsodic.  In  other  words,  "andesite"  may  mean  r(K*ks  having 
chemical  compositions  mnging  from  those  of  granites  to  those  of  "Iwisic''  diorites, 
camptonit<»s.  and  gabbros.  Similar!}',  the  composition  of  "syenites"  and  "tra- 
chytes'' may  Ik?  that  of  granites,  syenites,  foyaites,  diorites,  or  gabbros. 

Convers<»ly,  to  give  only  a  few  examples  out  of  the  many  possible,  the  subraiig 
nordmarkose  is  repres<»nted  by  very  similar  analyses  of  rocks  d(»scTibed  as  quartz- 
porphyry,  quartz-syenite-porphyry,  syenite-porphyiy ,  biotite-porphyrite,  lestiwarite, 
nordmarkite,  pulaskite,  trachyte,  lx)stonite,  andesite.  nephelite-syenite,  foyaite, 
phonolite,  tinguaite,  litchfieldite,  and  sOlvsljergite.  Yellowstonose  includes  rocks 
called  granite,  granodiorite,  adamellite.  quartz-diorite,  diorite,  porphyry,  porphyrite, 
syenite,  dacite,  andesite.  trachyte:  and  c*amptonose  embrac<»s  camptonite,  diabase, 
melaphyr,  basalt,  gabbro,  norite,  essexite,  andesite,  phonolite,  l>asanite,  and 
poiphyrite. 

COMMENT   ON    FACTS    EXPRESSED   BY   TABLES. 

It  is  true  that  different  names  have  >)een  applied  to  the  same  or  similar  magmas 
on  the  basis  of  textural  differences,  but  even  the  few  instances  given  here,  which 
might  be  multiplied  indefinitely,  serve  to  show  conclusively  that  the  chemical  com- 
position of  rocks  plays  but  an  infinitesimal  part  in  their  classification  according  to  the 
systems  at  present  in  use. 

Many  petrographers  avowedly  use  a  mineral  classification  as  representing  the 
chemical  comix)sition.  But  this  is  done  in  almost  all  cases  in  a  purely  qualitative 
way,  and  in  apparent  ignorance  or  neglect  of  the  obvious  fact  that  a  mineral  classifi- 
cation will  express  the  chemical  characters  of  rocks  only  if  it  is  strictly  quantitiitive. 
Otherwise,  of  course,  the  chemical  character  will  be  almost  wholly  lost  sight  of  in  the 
majority  of  instances,  or  at  least  will  not  ]>e  indicated  with  any  approach  to  certainty 
or  completeness. 

These  considerations,  and  the  correlation  given  elsewhere,  constitute,  in  reality, 
a  reductio  ad  absurdum  of  existing  classifications,  if  these  make  any  pretense  at  being 
founded  on  th(»  chemical  or  the  (juantitative  mineralogical  characters  of  igneous  rocks. 
When  two  rocks  of  the  same  chemical  composition  can  be  called,  the  one  a  granite, 
the  other  a  diorite,  or  wh<'n  one  name  is  applied  to  rocks  varying  cheniically  to 
the  extent  implied  usually  by  these  names,  it  seems  tim<»  that  something  be  done  to 
define  our  tei-ms  and  to  replace  the  vague  rock  names  and  definitions  at  present  in 
use*  ])y  some  which  have  more  precise  and  clearly  defincKl  limits  and  meanings. 
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While,  in  general,  the  chemical  similarity  of  the  analysers  embmced  in  any  given 
subrang  is  very  evident,  yet  the  critical  .student  will  find  insUmces  here  and  there  of 
analyses  In  the  same  siibmng  which  vary  considerably  from  one  another  as  regards 
certain  constituents,  or  which  vary  more  from  others  in  the  same  subrang  than  they 
do  from  analyses  elsewhere.  This  is  esp(»cially  noticeable  in  regard  to  the  silica 
percentjige,  which  may  vary  as  much  as  in  percent  of  the  whole  rock  in  a  given 
subrang.  Alumina  may  also  vary  considerably — to  the  extent  of  5  or  6  per  cent — 
and  the  other  constituents  also,  but  generally  to  a  less  extent. 

Some  of  these  cases  of  apparent  contradiction  to  on<^  of  our  fundamental  prin- 
ciples are  due  to  the  fact  that  the  analyses  of  some  rocks  which  are  not  quite  fresh 
have  been  included  in  Part  1  for  various  reasons.  The  amount  of  water  and  carbonic 
acid  present  will,  of  course,  diminish  the  amounts  of  the  other  constituents,  this 
diminution  affecting  most  the  silica  and  alumina,  which  are  present  in  greatest 
amount.  A  few  cases  are  also  due  to  the  nondetermi nation  of  TiC)*,  the  non- 
separation  of  the  oxides  of  iron,  or  a  high  amount  of  ferric  oxide  owing  to  alteration 
of  the  rock.  These  will  affect  the  amount  of  available  silica  in  calculating  the  norm, 
yielding  results  which  vary  somewhat  widely  from  the  center  point. 

But  the  majority  of  the  apparent  exceptions  have  broader  explanations  than 
these,  and  will  be  seen  to  be  quite  conformable  with  our  premises.  It  must  be  remem- 
bered that  this  classification  of  rocks,  like  any  other,  allows  for  some  variation  from 
the  center  point  of  each  division  in  different  directions.  This  may  affect  any  of  the 
constituents,  but  will  be  most  evident  in  those  which  are  present  in  greatest  amount, 
as  silica  and  alumina.  In  the  nature  of  the  case  such  variation  is  unavoidable,  and 
when  chemical  similarity  is  spoken  of  it  is  understood  that  the  similarity  lies  within 
the  limits  assigned,  conformable  to  the  center  point  and  to  the  boundaries  of  the 
division.  A  study  of  the  tables  of  calculated  center  points,  given  later,  will  be  of 
interest  in  this  connection. 

The  fact  that  an  analysis  may  resemble  more  closely  one  in  another  division  than 
others  in  its  own  is,  of  course,  due  to  the  arbitrarv  character  of  the  classification. 
As  was  said  in  the  paper  des<*ribing  this  system,'*  ''Unless  the  future  should  reveal 
new  properties  of  rocks  .  .  .  ever\'  method  so  far  devised,  or  which  can  be  devised, 
must  have  artificial  lines  of  division."'  And  again,  "The  difficulty  in  this  respect 
lies  not  in  the  method,  but  is  inherent  in  the  subject  itself." 

It  must  also  be  borne  in  mind  that  in  the  proposed  system  of  classification  the 
position  of  any  given  rock  depends  on  the  nuitual  relations  of  all  the  constituents, 
and  not  on  the  absolute  amount  of  onlv  one  or  two,  as  is  so  often  the  case  in  the 
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qualitative  classifications.  It  will  thii.s  hap|x»n  often  that  while  one  of  the  constila- 
ents  may  seem  to  vary  somewhat  widely  from  the  average  of  the  analyses  in  the  same 
division,  yet  if  the  analysis  is  considered  with  respect  to  all  the  constituents,  the 
similarity  will  be  manifest.  The  ]X)sition  of  two  rocks,  for  instance,  will  not  depend 
(^iven  similar  mineral  composition)  on  the  fact  that  the  silica  in  one  is  5  or  10 
per  cent  higher  than  in  the  other,  >)ut  in  each  case  on  the  relations  of  this  constitu- 
ent to  all  the  others  and  the  mutual  relations  of  each  of  these  to  the  rest,  which  will 
determine  the  norms  in  the  two  cases,  and  hence  determine  whether  the  two  rocks 
are  chemically  alike  in  all  respects  or  not.  Here,  also,  the  tables  of  center  points  will 
repay  some  study. 

This  being  so,  the  apparent  instances  of  contradiction  to  our  principle  of  bring- 
ing together  rocks  chemically  similar  are  seen  to  be  unavoidable,  and,  falling  as  they 
do  within  the  limits  prescribed,  they  are  not  exceptions  and  can  not  be  brought  up  as 
objections  against  this  particular  system  more  than  against  any  other. 

The  classification  has  not  been  carried  further  than  subrang  in  any  case.  This 
was  as  far  as  was  deemed  advisable,  since  for  Classes  I  and  V  the  division  into  grads 
and  subgrads  is  impracticable,  and  in  Classes  II  and  IV,  and  often  in  III,  the  sul>- 
rang  is  the  lowest  division  needful  for  most  puii)oses  of  reference.  Further  subdi- 
vision would  also  have  increased  consideral)ly  the  complexity  of  the  tables,  and,  in 
view  of  the  novelty  of  the  classification,  it  was  thought  l>est  to  avoid  this. 

VARIOUS  FEATURES  OF  THE  TABLES. 

Geographical  ai^ramjetnent. — In  each  of  the  subrangs  the  arrangement  is  geo- 
graphical. The  primary  step  is  b}'  continents.  North  and  South  America  coming 
first,  then  Europe,  Africa,  Asia,  Oceania,  and  Australia.  Further  arrangement  in 
each  continent  is  possible  on  several  plans.  While  an  alphabetical  one,  by  States, 
has  certain  advantages,  it  was  finally  decided  that  it  should  be,  in  a  way,  zonal,  and 
thus  express  roughly  certain  broad  p<»trographical  provinces,  these  zones  )>eing  then 
further  subdivided  according  to  political  divisions  in  definite  directions.  Thus  North 
America  may  be  referred  tx)  four  zones,  running  north  and  south:  An  Atlantic  zone, 
embracing  the  territory  from  (ireenland,  through  Quel)ec  and  the  Eiastem  Provinces 
of  Canada,  the  Eastern  and  Middle  Statics,  and  the  Southern  States  to  Alabama;  a 
Central  zone,  from  Ontario  southward,  through  Michigan,  Minnesota,  Missouri,  etc., 
to  Texas;  a  Ro(»ky  Mountain  zone,  including  the  States  from  the  Dakotas  and  Montana 
south  to  New  Mexico;  and  a  Pacific  zone,  from  Alaska,  through  British  Columbia  and 
the  Pacific  coast  States,  to  Mexico  and  Central  America.  Similarly,  Europe  is 
divided  into  a  Western  zone,  including  Iceland,  (treat  Britain,  Belgium,  Fnmce, 
Portugal,  and  Spain;  a  C'entral  zone,  including  Norway,  Sweden,  Finland,  Germany, 
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Austria,  Hungary,  Switzerland,  and  Italy:  and  an  tlastern  zone,  embracing  Russia 
(except  Finland),  the  Balkan  Peninsula,  Greece,  and  the  Archipelago,  with,  generally, 
the  Caucasus  and  Asia  Minor. 

That  this  arrangement  is  open  to  criticism  is  undeniable.  But  it  must  be  remem- 
bered that  it  is  only  a  matter  of  convenience  for  use  here,  with  no  implications  as  to 
petrological  generalizations  concerning  the  distribution  of  petrographical  provinces. 
The  aim  has  been  merely  to  facilitate  reference,  and,  as  far  as  possible,  to  keep  rocks 
of  near-by  localities  together. 

The  arrangement  in  each  country  or  State  is  by  localities;  these,  like  the  States, 
being  arranged  in  a  general  order  from  north  to  south  (in  Germany  from  west  to 
east).  In  rocks  from  the  same  locality  the  final  arrangement  is  by  the  silica  content, 
those  highest  in  this  coming  first. 

Xumhenn^  of  anahjnejt. — For  purposes  of  reference  each  analysis  is  numbered,  the 
numbering  beginning  anew  with  each  subrang.  Thus  an  analysis  will  be  refeiTed  to 
as  No.  26,  liparose,  or  No.  17,  camptonose,  etc.  If  the  subrang  is  as  yet  unnamed  it 
may  be  referred  to,  e.  g.,  as  No.  3,  SR  5  of  monzonase,  etc. 

Rating  of  analyses. — With  the  number  is  also  given  the  rating  assigned  it  by 
me,  on  the  basis  already  described.  The  symbols  to  indicate  the  elements  of  accuracy 
and  completeness  are  given,  as  well  as  its  rating,  concisely  expressed  by  Roman 
numerals.  Thus,  Al,  I  means  that  the  analysis  in  question  is  excellent  or  first  rate, 
being  as  accurate  and  as  complete  as  possible,  A8,  III  that  it  is  fair,  or  third  rate,  it 
being  excellent  as  to  accuracy  but  only  moderate  as  to  completeness. 

It  may  be  remarked  that  in  the  assignment  of  the  ratings  I  have  endeavored  to 
be  as  unpi*ejudiced  as  possible.  When  there  seemed  to  be  any  doubt  it  has  always 
been  settled  in  favor  of  the  analyst,  and  there  are  many  analyses  which  are  here  rated 
as  superior  ones  which  I  look  on  with  suspicion,  though  without  positive  proof  of 
their  inferiority.  In  a  certain  way  this  may  not  be  exactly  just  to  the  science  as  a 
whole,  but,  in  view  of  the  fact  that  this  is  the  first  attempt  that  has  been  made  to 
deal  critically  with  such  a  large  mass  of  analytical  data,  it  was  thought  l)est  not  to  be 
hypercritical. 

It  has  been  impossible  in  most  cases  to  indicate  the  grounds  for  the  ratings 
assigned,  though  generally  they  are  sufficiently  obvious  to  one  a<'quainted  with  the 
chemical  analysis  of  rocks  and  the  proper  correlation  of  the  mode  with  the  chemical 
composition.  In  regard  to  this  I  can  only  say  that  each  individual  analysis  has  been 
the  object  of  careful  consideration,  and  that  the  ratings  have  been  revised  several 
times,  till  I  am  now  quite  confident  of  their  correctness  in  nearly  all  cases. 

Reifuits  of  rating  analyses, — In  connection  with  this  subject,  and  in  justification 
of  the  adverse  criticism  which  has  l>een  made  in  the  preceding  i>ages,  it  will  be  of 
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intpresl  to  give  a  di^nris*  statement  of  the  relative  numbers  of  analyses  of  the  various 
^ltine^  a>  rev*«led  by  the  collection.  They  will  be  found  tabulated  according  to 
ratings  in  the  aci-ompan^'ing  table: 


I 

II 

Ill 

IV 

V 


Pan  I. 

Part  II. 

Whole  collw- 
lion. 

Per  cent  of 
whole. 

492 

38 

5:^ 

18.40 

5,W  . 

42 

572 

19.85 

6JM 

H8 

7H2 

26. 45 

188 

258 

426 

14.79 

13 

578 

591 

20.51 

1,897 

984 

2,881 

10(J.OO 

It  will  lie  «een  that  while  there  is  no  very  great  difference  in  relative  numbers, 
3'et  that  analvKes  of  the  third  rate  are  somewhat  more  numerous  than  any  others — 
tFiat  h,  in  generaK  those  analyses  in  which  only  the  nine  main  constituents  have  been 
well  determined,,  and  not  TiO„  PjO^,  etc.  Next  to  these  come  the  positively  bad 
one*?,  closely  followed  )>y  the  good  and  excellent  ones,  with  the  poor  analyses  in 
i»malle8t  amount. 

The  superior  analyses,  those  of  the  first  three  ratings,  constitute  64.70  per  cent 
of  all.  and  the  inferior  35.30  per  cent.  In  other  words,  more  than  a  third  of  all  the 
analyses  which  have  been  made  in  the  seventeen  years  included  by  the  collection  are 
not  worthy  of  u.se  for  general  purposes,  and  a  very  large  part  of  them  are  useful  for 
no  purpose  at  all.  The  lalK)r  expended  on  these  1,017  analyses  has  been  almost 
entirely  thrown  away,  if  nothing  more  severe  be  said. 

These  figures  are  suflBcient  to  show  that  the  standard  of  criticism  with  regard  to 
4he  making  and  use  of  rock  analyses  is,  or  has  been,  far  too  low,  and  the  showing 
can  scarcely  be  called  very  creditable  to  the  science.  They  at  least  justify  the  calling 
of  the  attention  of  petrographers  to  the  state  of  affairs  and  to  the  urgent  need  of 
reform. 

It  will  be  noted  that  the  excellent  and  good  analyses  together  amount  to  1,102, 
or  38.26  per  cent  of  the  whole.  Of  these,  the  chemists  of  the  United  States  Geo- 
logical Survey  have  made  655,  or  nearly  60  per  cent,  while  of  the  492  excellent  ones 
alone  they  have  made  437,  or  88.82  per  cent,  figures  which  reveal  clearly  the  pre- 
eminent jKJsition  they  hold  in  this  bmnch  of  the  science.'' 


nOf  the  6&5  analysofl  of  igneous  rocks  (including  tufTtt)  given  in  Bulletin  168,  437  are  excellent,  218  good,  72  fair,  8 
poor,  and  1  bad.    Of  tbe^e  the  fair  ones  were  nearly  all  made  in  the  early  days  of  the  laboratory,  while  the  poor  and  bad 
ones  are  thus  rated  on  account  of  the  nonseparation  of  alumina  and  iron  oxides,  7  of  them  being  of  volcanic  dust  or  sand 
As  to  accuracy  nearly  all  are  rated  A.    It  is  gratifying  to  note  that  the  analyses  that  are  now  being  made  by  the  New  South 
Wales  Geological  Survey  are  of  almost  equally  high  standard . 
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Comtituents, — The  chief  constituents  are  given  in  horizontal  rows  on  the  left. 
This  is  the  method  employed  by  Roth,  and  it  was  adopted  here,  leather  than  an 
arrangement  in  vertical  columns,  because  it  facilitates  reference  and  for  typographical 
reasons.  With  these  chief  constituents  are  included  TiOj,  PjOj,  and  MnO,  since 
these  are  in  general  the  most  important  of  the  minor  constituents,  and  the  two  former 
are  present  in  all  excellent  and  good  analyses,  and  in  many  that  are  rated  fair.  BaO 
is  also  placed  here,  because  it  is  so  f requentl^^  determined  in  the  analyse^^  of  the 
L'uited  States  Geological  Survey,  and  to  save  space  elsewhere. 

In  analyses  in  which  the  iron  oxides  are  not  separately  determined,  the  figures 
are  given  under  Fe^Oj  or  FeO,  according  to  the  statement  of  the  original  analysis. 
When,  however,  there  is  no  indication  as  to  this  point  in  the  original,  the  two  oxides 
being  connected  by  a  bracket,  1  have  assumed  that  they  really  represent  Fe,0,,  as 
this  is  the  form  in  which  they  are  weighed,  and  have  so  placed  them.  This  may  not 
always  correspond  with  the  facts,  but  their  nonseparation  greatly  lessens  the  value 
of  the  analysis,  and  this  seemed  the  most  reasonable  assumption  to  make  in  order  to 
calculate  the  norm,  so  that  this  has  been  uniformly  followed  in  the  absence  of 
information  to  the  contrary. 

When  they  are  so  stated  in  the  analysis,  combined  and  hygroscopic  water  are 
both  given,  but  no  attempt  has  been  made  to  discriminate  between  the  various  tem- 
peratures at  which  the  hygroscopic  water  has  been  determined.  Usually  this  is  110°, 
but  often  100*^  or  105°,  and  occasionally  120°  or  130°.  The  difference  in  the  result 
is  so  small  and  of  such  slight  importance  that  indication  of  the  exact  temperature 
seemed  to  be  not  worth  while. 

No  indication  is  given  also  as  to  whether  the  water  has  been  determined  directly 
or  as  loss  on  ignition.  This  is  a  defect  in  the  collection  which  is  greatly  regretted, 
and  which  would  have  been  coiTected  were  time  and  opportunity  at  my  disposal.  It 
arose  from  the  fact  that  a  ver}'  considerable  number  of  analyses  had  been  collected 
before  publication  was  decided  on,  and  in  these  the  discrimination  hati  not  been  made. 
As  a  matter  of  uniformity  the  same  course  was  adopted  in  the  aimlyses  collected  sub- 
sequently. It  may  also  be  remarked  that  in  the  majority  of  analyses  no  hint  is 
afforded  in  the  statement  as  to  how  the  water  was  determined,  so  that,  even  if  special 
attention  had  been  paid  to  this  point,  decision  would  have  been  impossible  in  very 
many  cases. 

The  molecular  ratios  of  the  main  constituents  are  given  below  the  percentage 
figures.  In  calculating  these  Professor  Kemp's  tables"  were  of  inestimable  assistance. 
The  molecular  weight  of  TiOj  was,  however,  taken  as  80,  instead  of  82,  given  by  him. 
Where  the  iron  oxides  have  not  been  separated  and  are  given  as  Fe,Oj  only,  tlie 
molecular  ratio  of  this  is  given,  and  under  FeO  the  equivalent  of  this  reckoned  as 

»  Kemp,  J.  F.,  School  of  Mines  Quarterly,  Vol.  XXII,  p.  82. 
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tW>,  in  JinM'ket-*,  which  h^<  F>eon  ns^d  in  <a  leu  latin  jf  the  norm.  In  ra.s**H  wh«»rp  tbi* 
filkiilip'*  an*  in  excess  of  Al/),-  that  is,  where  normative  a^^mite  is  present — the  appro- 
priftU*  nioleriilar  amount  of  Fe/X,  is  jfiven  under  this  head,  and  the  rest  (»aK'ulate<l  :is 
Fe<).  It  may  ^k»  noted  that  the  molecular  amount  of  FeO  ecjuivalent  to  Fe^O,  is 
iihtnined  hy  doubling  that  of  the  latter. 

The  minor  constituents,  except  TiO^,  P/>s.  MnO,  and  BaO,  are  plai;e<l  in  the 
column*headed  "Inclusive,"  their  molecular  ratios  beinjjf  omitted.  The  order  in 
which  these  are  g-iven  is  that  suggested  a  few  years  ago. " 

In  the  course  of  checking  the  summations  a  number  of  errors  in  the  original 
figures  have  >>een  detected.  In  this  caije  the  correct  summation  is  plaiced  above,  and 
that  given  in  the  original  paper  is  placed  below  in  parentheses. 

Specijf/^  gravity, — The  specific  gravit}'  of  the  ro<»k  is  given  in  every  ca.se  where 
it  could  lie  as<*ertained  from  the  original  paper.  The  temperature  at  which  it  wa^* 
determined  is  stated  in  centigrade  degrees. 

Nonn. — The  norm— i.  e.,  the  composition  expressed  in  terms  of  the  *^standard 
minerals'' — is  given  for  each  analysis  included  in  Part  I  of  the  collei*tion,  embracing 
those  cla88ified  by  the  new  system,  Imt  is  omitted  for  those  which  are  found  m  Part 
II.  Norms  could,  of  course,  be  calculated  for  these,  but  the  poor  quality  of  the 
analyses  would  have  rendered  them  of  no  value,  if  not  j)ositively  misleading.  They 
have  been  calculated  uniformly  according  to  the  method  prescribed  in  our  joint  paper, 
and  great  care  has  been  exercised  to  insure  correctness,  as  upon  the  norm  depends 
the  position  of  the  rock  in  the  system.  The  whole  collection  has  been  examined  a 
num>)er  of  times,  and  many  of  my  results  have  Fieen  collated  with  those  of  Professor 
Iddings,  who  has  also  calculated  the  norms  of  a  great  number  of  analyses.  It  is 
therefore  hoped  that  few  serious  errf>rs  will  b^^  fr)und,  though  it  can  scarcely  be 
oxiHictcd  that  they  are  wholly  aFisent. 

In  correcting  the  proof  .sheets  r>ne  error  was  detected  in  the  classificatont- 
IKwition  of  a  rock,  to  whi<'h  attention  may  >k'  called  here.  It  was  due  to  inadvert- 
ence, as  the  nonn  is  correctly  calcidafed.  The  n>ck  is  No.  25  of  miaskose  (p.  211). 
which  should  be  No.  2a  of  viezzencwc  (p.   2l2). 

It  will  be  found  in  many  cascM  that  recalculation  r>f  the  norms  will  not  furnish 
results  alwolutely  identical  witfi  mine.  This  is  not  due  to  lack  of  uniformity  in  the 
methods,  but  ]mrtially  to  my  having  c>ften  neglected,  as  unimfxirtant  and  to  save 
time,  small  amounts  of  minor  constituents,  especially  IVI'>i  ^  '•  MnO.  and  liaO. 
Slight  disi'repancie.M  may  also  be  met  with  here  and  there  in  the  amounts  of  some  of 
the  femic  minerals,  such  as  the  pyroxenes,  diopside.  and  hyp<^rsthene,  and  olivine. 
This  is  <lue  to  the  fart  th«t  the  FeO  and  Mg<)  have  not  always  fjeen  distributed 
among  thes4»  in  exa<'tly  the  same  ratiiM,  as  should  Im*  <lr)ne  in  the  precise  application 
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of  our  methods  of  calculation/'  but  only  approximately  so,  to  save  time.  It  will, 
however,  seldom  occur  that  either  of  these  slight  inaccuracies  will  )>e  found  to  affect 
the  position  of  the  rock  in  the  system.  If  they  should,  the  rock,  in  any  case,  would 
lie  near  the  border  of  the  other  division,  and  hence  be  transitional  in  character. 

In  stating  the  norm,  the  standard  minemls  are  referred  to  by  the  symbols  which 
we  have  adopted  for  them,  a  list  of  which  will  be  found  in  the  table  of  abbreviations. 

tWrespan deuce  (j>f  narm  find  wod^\ — In  connection  with  this  matter  attention 
may  be  called  to  the  general  close  correspondence  of  norm  and  mode,  which  has 
already  been  briefly  discussed  by  us.*  If  the  norms  are  carefullv  considered  in 
connection  with  the  descriptions  it  will  be  found  that  the  agreement  is  very  close  in 
a  large  proportion  of  cases,  especially  in  the  persalanes,  most  of  the  dosalanes,  and 
the  perfemanes.  Allowance  must,  of  course,  be  made  for  certain  peculiarities  of  the 
norm.  Thus,  in  mica-l>earing  gmnites,  as  muscovite  is  not  included  among  the 
standard  minerals,  and  as  biotite  is  alferric,  these  minerals  appear  as  normative 
corundum  and  orthoclase,  or  orthoclase  and  hypersthene,  respectively,  being  meas- 
urable by  the  amount  of  normative  corundum  present.  Similarly  modal  pyroxene 
and  augite,  and  much  modal  hornblende  appears  in  the  norm  as  diopside  and  hyper- 
sthene, but,  as  will  be  known  to  anyone  who  has  done  much  in  calculating  modes,  this 
is  practically  the  form  in  which  they  would  be  calculated  generally  in  determining 
the  actual  mineral  composition,  unless  it  were  desired  to  do  it  with  the  greatest 
nicety,  and  allowance  were  made  for  the  aluminous  molecules,  the  correction  for 
which,  as  we  have  shown,  is  not  of  much  moment  in  most  cases.  Of  course,  in  the 
salfemanes  and  dofemanes  the  divergencies  are  more  considerable,  but  the  general 
agreement  in  the  majority  of  rocks  is  so  satisfactory  as  to  be  a  sufficient  answer  to 
some  of  the  objections  which  have  been  raised  to  the  use  of  a  theoretical  norm. 

Locality, — ^The  locality  names  are  those  given  by  the  author  in  each  case,  though 
space  considerations  necessitated  the  omission  of  the  more  precise  details,  such  as 
distances  in  general,  quarry  names,  etc.  If  these  are  desired,  reference  must  be 
made  to  the  original  paper. 

The  country  name  is  omitted  in  cases  where  the  State,  province,  or  district  is 
given  and  is  well  known,  though  it  is  inserted  when  the  locality  is  small  or  little 
known,  and  when  the  province,  etc.,  is  not  furnished  by  the  original  paper.  The 
endeavor  has,  however,  been  made  to  look  up  all  doubtful  localities,  so  as  to  deter- 
mine tlie  province,  etc.     The  names  of  countries,  provinces,  and  the  larger  places 


aCitMB,  ItUliii)^  PirHHon,  WMhlngton,  Qaantitative  ClaAsification.  p.  046. 

l>CroH,  IddiniTH,  LHnson,  Washington,  op.  cit.,  p.  151.  The  statement  mode  therv  that  the  analyses  in  the  collection 
amounted  to  over  3,OpO  wan  due  to  an  error  in  including  the  cards  of  the  analsrses  of  serpentines  and  metamorphic  rocks 
which  had  been  collected. 
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are  given  in  their  anglicised  forms,  and  in  general  the  Century  Atlas  (New  York, 
ll^Jl)  has  been  followed.  The  locality  index  will,  however,  contain  cross  references 
to  the  native  names  (as,  e.  g.,  Oesterreich  cf.  Austria),  so  that  this  will  not  be  a 
!«ieriouj!i  difBculty  to  those  who  do  not  know  the  English  equivalents. 

Ah^jJyHt, — The  name  of  the  analyst  precedes  that  of  the  author  of  the  paper, 
since  this  is  a  collection  of  analyses,  and  because  the  analyst  is  one  of  the  factors 
often  of  ase  in  rating  analyses.  When  known,  the  initials  of  the  Christian  names 
are  inserted,  but.  as  these  are  sometimes  not  given  by  the  author,  and  are  unknown 
to  me,  they  are  perforce  omitted  in  some  cases.  In  other  cases  the  name  of  the 
anaU'st  is  quite  disregarded  by  the  author,  when  I  have  had  to  rest  content  with  the 
phrase  "'not  stat^Kl." 

R^fereiic^. — The  aim  has  Ix^en,  in  the  column  headed  "Reference,"  to  indicate 
the  author  by  whom  and  the  place  where  the  analysis  in  question  was  published  for 
the  first  time.  Subse^iuent  publi(*ations,  whether  by  the  same  author  or  b}'  others, 
have  been  disregarded  as  a  rule.  It  happens,  however,  that  many  analyses  made  for 
authors  who  are  connected  with  Government  surveys,  notably  that  of  the  United 
States,  have  l^een  first  published  in  papers  appearing  in  unofficial  journals,  society 
proceedings,  etc.,  and  only  subsequently  in  official  reports,  bulletins,  etc.,  of  the 
survey.  In  such  cases  there  is  given  in  the  column  headed  "'Reference''  the  place  of 
the  first  (unofficial)  publication,  while  under  ''Remarks"  is  noted  the  place  of  the 
first  official  publit*ation.  This  seems  just  to  the  Survey,  since  the  analyses  were  made 
by  official  chemists. 

In  general,  such  publications  as  "Reports  of  work  done,"  etc.,  even  though 
official,  in  which  the  analysis  appears  without  any  description  of  the  rock,  are 
neglected,  unless  this  is  the  only  reference  available.  In  the  case  of  analyses  made 
by  the  chemists  of  the  United  States  Geological  Survey,  and  published  in  unofficial 
journals,  eU:.,  but  not  in  the  official  publications  prior  to  11)01,  only  the  first  reference 
is  given,  and  not  that  to  Bulletins  148  or  108  of  that  Survey,  in  which  they  may 
appear.  Reference  to  either  of  these  two  bulletins  indicates  that  this  is,  so  far,  the 
only  pkce  where  the  analysis  may  be  found,  except  as  one  cited  from  them.  The 
author  in  this  case  is  the  petrographer  who  has  furnished  the  description  for  the 
bulletin. 

\  It  must  l)e  noted  that  the  page  number  given  in  the  reference  is  always  that 
on  which  the  analysis  occurs,  not  that  on  which  the  paper  commences.  The  date 
given  is  that  of  the  year  of  publication,  not  that  of  the  year  for  which  the  report, 
etc.,  is  issued.  It  must  also  be  mentioned  that  there  were  found  in  the  volumes  of 
the  Neues  Jahrbuch  a  number  of  analyses,  given  in  the  Referate,  which  have  been 
published  in  papers  inaccessible  to  me,  and  which  would,  therefore,  otherwise  have 
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escaped  incorporation  in  the  collection.  In  sucli  cases  the  original  reference  is  not 
given,  as  the  page  on  which  the  analysis  appears  is  never  mentioned  in  this  part  of  the 
Jahrbuch.  I  give  only  the  name  of  the  author,  with  the  reference  to  the  Neues 
Jahrbuch.  I  have,  unfoii:unateh\  been  obliged  to  omit  some  analyses  that  have 
appeared  in  journals  published  in  languages  with  which  I  am  totally  unacquainted, 
notably  Russian,  Bohemian,  and  Hungarian,  when  the  i  i  possibility  of  understanding 
the  context  left  me  in  absolute  ignorance  as  to  the  occurrence  or  character  of  the  rock. 

The  names  of  journals,  etc.,  are  given  in  abbreviated  forms,  which  have  been 
made  as  concise  as  seemed  consistent  with  proper  clearness,  and  it  has  been  an  aim 
to  establish  some  standard  forms  of  abbreviation  for  the  use  of  petrographers.  In 
this  I  have  been  aided  by,  and  have  partially  followed,  the  lists  in  Dana's  System 
of  Mineralogy  (1892)  and  the  (reologisches  Centralblatt  (I,  1901),  though  I  have 
modified  their  abbreviations  in  many  particulars,  chiefly  in  the  direction  of  still 
further  condensation.     A  list  of  those  adopted  will  be  found  on  another  page. 

Autht^rH  )uuuf, — Under  this  caption  is  found  the  name  of  the  rock  as  given  by 
the  author  in  the  paper  cited.  A  few  minor  changes  have  been  made,  notably  the 
replacement  of  eleolite  or  nepheline  by  nephelite,  and  the  occasional  shortening  of 
some  names  composed  of  those  of  several  minerals,  as  pyroxene-andesite  for  hypers- 
thene-augite-andesite,  etc.  In  a  few  cases  the  name  given  the  same  rock  by  others 
is  given  either  here  or  in  the  last  column. 

Remarl's, — In  the  column  headed  '^Remarks"  will  be  found  additional  informa- 
tion for  which  there  is  no  place  elsewhere  in  the  tablas,  or  attention  is  here  called  to 
certain  features  of  the  analysis  of  the  rock.  Thus,  if  it  is  known,  or  if  the  analysis 
indicates,  that  the  rock  analyzed  was  not  fresh,  this  fact  will  be  stated  here.  If  the 
analysis  falls  near  the  border  of  another  division  than  that  to  which  it  is  assigned, 
this  other  will  usually  be  given.  Attention  will  also  be  called  to  unusualh^  low  or 
high  summations,  or  to  those  features  of  the  analysis  which  there  seems  to  be  reason 
to  regard  wnth  suspicion.  This  information  is  of  necessity  stated  very  concisely, 
and  in  many  cases  omitted,  since  any  discussion  is  out  of  the  question  in  the  small 
space  available. 

It  was  desired  to  insert  here  short  notes  on  the  mode  (ai'tual  mineral  composition) 
and  the  texture,  etc.,  of  each  rock,  as  was  done  by  Roth.  It  was  found,  however, 
that  this  would  not  only  greatly  enlarge  the  tables,  but  w^ould  consume  a  great  deal 
of  time.  The  descriptions  of  most  rocks  arc  so  lengthy,  and  so  few  papers  have 
any  summarj'  of  the  mineral  and  textural  features  of  the  rocks  described,  that  the 
attempt  to  give  a  concise  description  would  have  involved  a  pretty  careful  reading 
and  consideration  of  each  paper.  So,  after  considerable  data  had  been  collected 
along  this  line,  the  idea  w^as  ultimately  abandoned. 
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i'€>KKKf.ATK>X   €>F  THK   QrANTITATr\'E   AXD   THE   QrALITATI^T: 

.SY«TEMS. 

SifK-4'  tJu*  prf-*fnt  c'olk-ction  frmbnure?*  a  very  larj^  mass  of  data  itmcemin*]^ 
ijrnf'Oij-  rrifrk-*  whir-h  havf-  Ur#-n  piihll«*bed  in  recent  \-eani.  either  ^iven  in  theanaly^^es 
or  iU'r4r?^nih\o  !hroii|^h  the  n-ferenee;*.  it  has  lieen  thought  that  thi.s  presents  n  gcKxi 
opjKirtunity  Uf  di?^'ii?**  Uriefl\'  the  crr^rrelation  of  the  quantitatire  system  proposed  liy 
iH  with  the  older  qualitative  one?*.  While  this  can  he  worked  out  from  the  tables 
by  anyone,  yet  the  prrx*ii*ding  would  lie  laFxirioas,  and  a^^  the  author  has  had  many 
of  the  prominent  features  r-alled  to  his  attention  during  the  course  of  compilation  and 
arrangement,  it  will  \h^  us4*ful  to  [K>int  out  some  of  these  to  others,  and  to  indicate  in 
a  general  way  the  relation^  of  the  new  and  the  old  systems.  This  discussion,  it  may 
Ih'  iiremirted.  must  Ik*  but  sketchy  at  liest.  as  full  treatment  of  many  of  the  points 
which  presi-nt  themM-lves*  would  lead  us  too  far. 

Ii<'fore  taking  up  the  subject,  however,  several  features  in  which  the  two  systems 
differ  must  Ik?  mentioned,  whirh  must  l>e  constantly  l)ome  in  mind  in  the  discussion 
of  the  matter. 

One  of  these  is  that  the  new  system  introduces  some  concepts  that  are  quite 
distinct  from  any  which  have  receivwl  formal  recognition  in  the  older  systems. 
Among  these  is  the  primary  division  into  classes  according  to  the  relative  amounts 
of  salic  and  femic  minerals.  This,  of  course,  has  certain  analogies  with  BrOgger's 
idea  of  leuccH-ratic  and  melanocratii*  rocks,  but,  based  as  it  is  on  the  idea  of  normative 
standard  minerals,  it  is  in  reality  quite  distinct.  Another  is  the  idea  of  contrasting, 
e.  g.,  the  feldspars  with  quartz  and  the  lenads  (feldspathoids),  which  consequently 
groups  together  in  one  order  many  of  the  older  s^'enites  and  anoithosites. 

Aniither  point  of  difference  is  the  greater  precision  of  definition  and  narrowness 
of  limits  of  the  various  divisions,  which  results,  on  the  one  hand,  in  a  distribution  of 
the  older  terms  over  many  of  the  new  divisions,  and,  on  the  other,  in  the  collocation 
in  one  of  the  new  divisions  of  several  of  the  older  roc*ks. 

A  third  point  is  the  fact  that  the  new  s^^stem  takes  no  cognizance  of  the  texture 
or  the  mode  of  nnrks  in  its  magmatic  divisions  and  names,  which  are  all  that  concern 
us  here,  or  at  Ie4ist  all  that  can  be  discussed.  To  study  the  possible  textural  and 
nuKlal  phas<»s  of  any  of  the  new  magmatic  divisions  in  detail  one  must  look  up  the 
various  references  given  in  the  tables,  although  of  course  some  of  these  will  be 
involved  or  implied  in  the  hubse<|uent  discussion. 

Beiiri ng  these  as  well  as  the  other  known  differences  in  mind,  we  may  take  up 
the  examination  of  the  two  systems  from  a  comparative  point  of  view.  It  will  be 
<*x>nvenient  to  do  this  from  two  sides  to  see,  first,  where  some  of  the  most  important 
ro<'k  families  and  groups  of  the  older  systems  fall  in  the  new,  and  second,  what  of  the 
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older  rock  groups  some  of  the  more  prominent  divisions  of  the  new  system  may 
contain.  In  general  the  arrangement  of  Zirkel  will  be  followed  in  preference  to  that 
of  Rosenbusch,  since,  in  the  former,  texture  is  considered  of  less  importance  than 
mineral  composition. 

FROM    THE    QUALITATIVE    POINT    OF   VIEW. 

The  granites,  quartz-  and  granite-porphyries,  aplites,  and  rhyolites  are  widely 
scattered,  since  in  the  older  systems  little  or  no  attention  was  paid  to  the  relative 
amounts  of  quartz  and  feldspars  or  to  the  alkali  ratios  in  general.  They  fall  mostly 
in  persalane.  in  the  orders  columhare  and  britannare.  In  the  former  they  occur  in 
all  the  rangs  represented,  from  the  peralkalic  alaskase  to  the  alkalicalcic  riesenase, 
without  distinction  of  the  alkalies.  In  britannare  they  are  abundant  in  the  peralkalic 
order  liparase,  as  well  as  in  the  domalkalic  toscanase,  and  a  few  in  the  alkalicalcic 
coloi-adase.  Some  are  also  met  with  in  the  order  austrare  of  dosalane,  especially  in 
the  domalkalic  rang  dacase,  but  none  occur  in  the  salfemane  class.  To  specifv  a  few 
particular  types,  paisanite,  comendite,  quartz-lindoite,  the  typical  bostonite  of  Mar- 
blehead  Neck,  and  one  grorudite  are  found  in  liparose,  while  the  alaskites  of  Spurr 
fall  in  alaskose,  liparose,  and  hissenose.  The  most  acid  of  Broggers  grorudites 
are  found  in  varingose  of  hispanare,  while  others  occur  in  grorudose  and  pantellerose 
of  austrare,  where  also  the  pantellerites  fall  for  the  most  part.  Alaskose,  liparose, 
and,  to  a  less  extent,  toscanose,  may  be  regarded  as  the  divisions  containing  the  most 
typical  of  these  rocks,  irrespective  of  texture. 

Syenites,  syenite-porphyries,  and  trachytes  do  not  seem  to  have  quite  such  a 
wide  range  as  the  granites,  etc.,  though  they  appear  unexpectedly  in  a  number  of 
places.  They  are  most  abundant  in  the  peralkalic  and  domalkalic  rangs  nordmarkase 
and  pulaskase  of  canadare  in  persalane,  as  well  as  to  a  less  extent  in  the  domalkalic 
rang  monzonase  of  germanare  in  dosalane.  Although  they  are  considered  to  contain 
orthoclase  as  the  predominant  feldspar,  only  a  few  are  dopotassic,  the  most  promi- 
nent of  these  being  vulsinite  and  ciminite,  which  fall  respectively  in  pulaskase  and 
monzonase.  The  great  majority  are  either  sodipotassic  or  dosodic.  The  well-known 
trachytes  of  the  Phlegrean  Fields  and  Ischia  fall  in  the  sodipotassic  phlegrose,  while 
the  pulaskite  of  Arkansas,  with  other  syenites  of  the  Eastern  United  States,  fall  in 
pulaskose.  The  most  typical  of  BrOgger's  nordmarkites,  with  the  greater  part  of 
the  sOlvsbergites  and  acmite-trachytes,  oi'cur  in  the  dosodic  nordmarkose.  The 
typical  laurvikites  of  BrOgger,  with  many  of  the  rhomben-poiphyries,  occur  in 
laurvnkose,  while  most  of  his  akerites  are  to  }>e  met  with  in  the  dosodic  akerose  of 
monzonase.  Phlegrose,  nordmarkose,  and  pulaskose  ma^'  be  regarded  as  the  places 
for  the  typical  syenites  and  trachytes. 
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The  inonzoniU\s,  as  defined  by  Brftgger,  especially  those  of  the  Tyrol  and  of 
Montana,  together  with  some  of  Ransome's  latites,  and  the  ciminites,  which  were  all 
recognized  as  intermediate  between  syenites  and  diorites,  fall  for  the  most  imrt  in 
monzonase,  the  domalkalic  rang  of  germanare  in  dosalane.  Here  also  are  found 
the  gauteite  of  Hibsch,  and  man}'  of  Iddings's  banakites.  Most  of  the  shoshonites 
oi»ciir  in  shoshonose,  the  sodipotassic  subrang  of  andase,  while  the  absarokites 
belong  almost  equally  to  the  dopotassic  absarokose  or  the  sodipotassic  kentallenose, 
submngs  of  camptonase,  the  alkalicalcic  rang  of  gallare  in  salfemane. 

Of  the  nephelite-syenites,  phonolites,  and  tinguaites,  the  great  majority  belong 
either  in  the  peralkalic  rang  miaskase  of  nissare  in  persalane  or  in  the  correspond- 
ing laurdalase  of  norgare  in  dosalane.  A  few  are  met  with  in  noixlmarkose  and  in 
laurvikose,  as  well  as  in  the  domalkalic  rang  viezzenase  of  russare.  For  the  greater 
part  they  are  dosodic,  either  in  miaskose.  which  may  be  considered  their  typical 
position,  or  in  laurdalose,  the  latter  including  the  laurdalites  of  BrOgger.  The 
lujavrites  contain  more  nephelite  and  femic  minerals  than  the  majorit}'  of  the 
nephelite-syenites,  and  ai-e  nearly  all  in  lujavrase,  the  peralkalic  rang  of  italare,  this 
lenfelic  order  lx»longing  to  dosalane. 

There  are  few  superior  analyses  of  the  leucite-trachytes  and  leucite-phonolites, 
but  all  of  these  are  to  be  found  in  domalkalic  rangs,  for  the  most  {)art  in  the 
dopotassic  subrangs  vulsinose  and  ciminose,  and  the  sodipotassic  beemerose. 

The  diorites  and  their  porphyries  are  pretty  well  distributed  through  the  less 
alkalic  rangs  of  britannart>  in  persalane  and  austrare  and  germanare  in  dosalane. 
There  are  only  a  few  to  be  found  in  the  salfemane  class,  this  l)eing  due  to  the  fact 
that  the  abundant  hornblende  and  biotite  contain  much  normative  feldspar,  which 
throws  most  of  these  rocks  with  about  equal  amounts  of  feldspars  and  dark  alferric 
minerals  in  the  dosalane  class.  Quartz  diorites  and  granodiorites  occur  in  the  alkali- 
calcic  rang  coloradase  of  l)ritannare,  the  domalkalic  dacase.  and  the  alkalicalcic 
tonalase  of  austrare,  some  of  them  l^eing  sodipotassic  in  adamellose  and  harzose, 
while  still  more,  of  course,  aiv  in  the  dosodic  yellowstonose,  dacose,  and  tonalose. 
The  dacites,  while  fewer  in  number,  are  quite  widely  scattered,  many  of  them  falling 
in  lassenase,  amiatose,  yellowstonose,  dacose,  and  tonalose.  The  diorites  proper  also 
are  very  divergtMit,  but  are  most  numerous  in  yellowstonose,  tonalose,  monzonose, 
akemse,  shoshonose,  and  andose.  The  andesites  seem  in  general  to  carry  more 
normative  quartz  than  the  diorites,  and  are  found  mosth'  in  amiatose,  yellowstonose, 
tonalose,  and  andose,  as  well  as  in  many  other  divisions.  There  does  not  seem  to  be 
so  large  a  proportion  of  sodipotassic  andesites  as  of  diorites.  The  majority  of  the 
typic*al  camptonites  belong  to  camptonose,  in  the  order  gallare  of  salfemane.  They 
an*  thus  more  "l^asic"  than  most  diorites,  though  some  of  these  also  fall  in  gallare. 
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With  the  gabbros,  iiorites,  diaba.ses,  and  basalts  we  leave  almost  entirely  the 
persalane  class,  an  overwhelming  proportion  of  these  falling  in  dosalane  and  salfe- 
mano.  These  rocks  belong  almost  entirely  to  the  perfelic  orders  germanare  and 
gallare,  more  particularly  in  the  alkaliealcic  rangs  shoshonase  and  camptonase,  and 
still  more  abundantly  in  the  docalcic  hessase  and  auvergnase.  Hessose  and  auverg- 
nose  may  be  regarded  as  the  most  representative  divisions  for  these  rocks.  The 
anorthosites  fall,  of  course,  in  the  perfelic  order  canadare  of  persalane,  most  of  them 
being  in  the  docalcic  labi-adoi'ase  and  only  a  few  in  the  percalcic  canadase. 

The  most  tvpical  theralites  and  essexites  fall  together  in  essexose,  and  are  thus 
lendofelic  and  dosalic.  The  majority  of  the  monchiquites,  however,  are  salfemic, 
though  also  lendofelic  and  domalkalic,  and  are  to  be  found  mostly  in  monchiquose, 
thdugh  a  few  occur  elsewhere. 

Of  the  nephelite-  and  leucite -basalts,  tephrites  and  basanites,  leucitites  and 
nephelinites,  there  are  comparatively  few  superior  analyses,  but  most  of  them  are 
found  in  italare  and  campanare  of  dosalane  and  in  portugare,  kamerunare,  and 
bohemare  of  salfemane,  while  a  few  are  in  the  dofemane  class.  They  are  all  either 
domalkalic  or  alkaliealcic,  but  the  analyses  are  so  few  and  so  scattered  that  it  seems 
scarcely  worth  while  giving  the  rangs  and  subrangs  where  they  occur.  The  ijolites 
fall  in  ijolase  of  finnare  (salfemane),  and  the  urtites  in  urtase  of  lappare  (dosalane). 

The  few  analyses  of  limburgites  and  augitites  are  somewhat  scattered,  but  the 
most  typical  belong  to  the  dosodic  limburgose,  in  the  alkaliealcic  limburgase.  They 
are  thus  seen  to  contain  considerable  normative  nephelite  subordinate  to  feldspar 
(portugare),  and  with  equal  amounts  of  salic  and  femic  minerals  (salfemane). 

The  position  of  the  melilite-basalts  and  ainoites  is  somewhat  uncertain,  owing  to 
the  paucity  of  analyses  and  the  decomposed  condition  of  all  the  ainoites  analyzed  as 
yet.  Those  analyses  which  can  be  used  place  these  rocks,  for  the  most  part,  in  the 
dofemanes,  and  more  particularly  in  the  suborders  paoliare  and  texiare  of  scotare, 
and  in  domiric  rangs  of  these. 

Coming  to  the  peridotites  and  pyroxenites,  it  is  seen  that  so  few  analyses  of 
these  are  available  that  are  either  good  or  made  on  fresh  material  that  any  correla- 
tion must  be  unsatisfactory.  It  is  evident  that  rocks  belonging  to  these  groups 
have  been  comparatively  little  investigated,  partly  on  account  of  their  greater  rarity 
and  partly  on  account  of  their  genemlly  decomposed  condition.  It  is  also  clear 
that  they  have  been,  so  far,  differentiated  or  discriminated  between  as  to  impor- 
tant differences  only  to  a  very  small  extent  in  previous  classifications,  many  rocks  of 
varying  composition  and  character  ))eing  grouped  together  under  one  name.  This, 
of  course,  is  a  consequence  of  the  importance  assigned  to  the  feldspars,  as  well  as 
of  the  nonrecognition  of  the  logical  principle  that  any  constituent  should  have 
weight  in  classification  in  proportion  to  the  amount  present  in  any  case. 
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It  will  therefore  be  useful  here  only  to  ^ive  a  few  instances  of  the  jHwitions 
of  older,  very  feniie,  rock  types  in  the  new  system.  The  dunites  fall  in  the  i)er- 
magnesic  dunose,  in  the  perolic  section  maoiiare  of  the  perix)lic  niaorare  in  perfe- 
mane.  We))sterite  and  a  few  other  such  pure  p3'roxenites  are  found  in  websterose 
and  c(»cilose  of  the  ])erpyric  section  caroliniare  of  the  same  order,  maorare.  Other 
groups,  as  wehrlite,  Iherzolite,  saxonite,  jieridotite,  picrite,  etc.,  are  represented  by 
so  few  usable  analyses,  and  these  so  scattered,  that  their  correlation  here  is  not 
advisable.  Much  more  work  must  })e  done  on  all  thes<»  rocks  before  they  can  be 
properly  classified. 

FROM  THE  QUANTITATIVE  POINT  OF  VIEW. 

The  correlation  from  the  ])oint  of  view  of  the  new  quantitative  system  will 
involve  some*  repetition  of  what  has  been  given  above,  and  we  may  confine  it  to  the 
more  important  divisions  and  give  only  some  of  the  more  interesting  and  Ijetter  known 
rocks  which  fall  in  each.  Beginning  with  persalane,  no  analyses  of  victorare  are  as 
3^et  known,  but  this  order  is  represented  by  quartz  veins  of  igneous  origin.  The 
belgares  are  represented  by  only  a  few  rocks,  for  the  most  part  highly  acid  ])orph3^ries 
and  rhyolites,  with  two  da(*ites  and  the  (xminsgill  greisen  of  Harker.  The  columbares 
are  represented  })y  granites,  granitites,  porphyries,  aplites,  rhN'olites,  and  liparites, 
there  being  in  the  present  s\\stems,  as  a  general  rule,  no  distinction  made  among  those 
that  fall  here  in  regard  to  the  proportions  of  alkalies  to  lime  or  soda  to  potash.  The 
britannares  likewise  embrace  rocks  called  by  the  same  names,  })ut  granodiorites, 
quartz-diorites,  dacites,  and  andesites  begin  to  appear  sporadically  in  the  domalkalic 
and  alkalicalcic  rangs.  The  domalkalic  toscanase  contains  the  more  clearh^  defined 
dellenites  (in  dellenose)  and  toscanites  (in  toscanose).  There  are  a  few  cases  of  dis- 
tinct names  bestowed  on  certain  rocks  on  account  of  the  presence  of  peculiar  dark 
minerals,  though  in  very  small  amount,  as  with  paisanite  and  comendite,  whose 
analyses  differ  in  no  respect  from  those  of  other  rocks,  such  as  granites,  porphyries, 
and  rhyolites,  which  have  not  been  so  distinguished.  This  is  an  excellent  illustmtion 
of  the  prevailing  habit  of  giving  a  distinct  name  if  an  unusual  mineml  is  present, 
even  in  small  amount,  while  quantitative  distinctions  of  nmch  greater  real  importance 
are  ignored. 

The  canadares  are  represented  by  a  considerable  assortment  of  highly  feldspathic 
rocks,  ranging  from  true  syenites  and  trachytes,  with  only  alkali  feldspars  present, 
to  the  anorthosites.  Of  the  rocks  that  belong  in  the  peralkalic  nordmarkase,  there 
are  none  known  that  are  either  perpotassic  or  dopotassic,  the  majority  })eing  either 
sodipotassic  or  dosodic,  the  latter  subrang  (nordmarkose)  containing  litchfieldite, 
nordmarkite,  and  sOlvsbergite.  Two  of  the  pei'sodic  tuolumnoses  have  been  called 
soda-syenite  by  Becker  and  by  Turner.     The  domalkalic  rang  pulaskase  includes,  in 
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its  dopotassic  subrang  vulsinoye,  the  vulsinites  of  Italy  described  by  me,  with  a 
chemically  equivalent,  but  modally  different,  leucite-trachyte,  as  well  as  the  peculiar 
leucite-granite-porphyry  described  by  Hussak,  in  which,  however,  the  primary  nature 
of  the  quartz  is  somewhat  doubtful.  The  sodipotassic  pulaskose  is  represented  by 
the  pulaskite  of  Arkansas,  with  other  syenites  and  trachytes,  and  an  andesite  or  two. 
The  dosodic  laurvikose  contains  laurvikites,  and  rhomben- porphyries,  with  a  tOns- 
bergite,  and  some  syenites,  trachytes,  and  andesites.  A  number  of  the  rocks  which 
fall  in  nordmarkase  and  pulaskase  carr^^  small  amounts  of  nephelite,  so  that  they 
have  been  called  nephelite-syenites,  but  not  enough,  according  to  the  classification 
proposed,  to  place  them  in  the  order  russare.  The  docalcic  labradorase  is  repre- 
sented by  anorthosites  and  ^Mabradorite  rocks''  of  Minnesota,  Canada,  Norway, 
and  Russia,  while  the  percalcic  canadase  contains  a  few  anorthosites  from  Maine  and 
Ontario. 

The  lendofelic  order  russare  contains  many  nephelite-syenites,  with  phonolites 
and  tinguaites.  They  are  mostly  peralkalic,  belonging  to  miaskase.  The  sodipo- 
tassic subrang  of  this,  beemerose,  includes  some  leucite-phonolites  and  leucite- 
tinguaites,  which  are  chemically  identical  with,  but  modally  distinct  from,  the 
nephelite-syenites  also  belonging  here.  The  persodic  mariupolose  is  represented  by 
the  raariupolite  recently  described  by  Morozewicz.  The  domalkalic  viezzenase  con- 
tains only  a  few  rocks,  of  which  the  most  important  is  the  nephelite-porphyry  of 
Viezzenathal,  Predazzo,  with  some  nephelite-syenites  and  tinguaites  rather  low  in 
silica.  To  tasmanare,  in  which  the  feldspars  and  feldspathoids  are  present  in  equal 
amount,  there  befong  only  three  nephelite-syenites  and  nephelite-porphyries.  Of 
rocks  belonging  to  the  last  two  orders  of  persalane,  that  is,  rocks  composed  dominantly 
or  entirely  of  nephelite  or  leucite,  there  are  no  anal^^ses. 

The  corundum-  bearing  subc»lasses  of  persalane  are  represented  by  only  seven 
analyses.  Two  of  these  belonging  to  the  second  subclass  (with  quartz,  feldspar,  and 
feldspathoid  dominant  over  corundum)  are  of  the  perfelic  order  indare,  so  named 
from  the  corundum-syenites  of  India,  though  unfortunately  no  analyses  of  these  are 
available.  The  only  two  rocks  which  are  known  to  belong  here  are  a  corundum- 
syenite  and  a  corundum-pegmatite  from  the  Urals,  described  by  Moi'ozewicz.  In  the 
third  su})class,  with  corundum  equal  in  amount  to  the  other  salic  minerals,  we  find 
the  kyschtN'mitcs  of  Morozewicz,  which  are  perfelic  (order  siberare)  and  either 
docalcic  or  percalcic. 

In  the  dosalane  class,  which  is  the  most  largely  represented  of  all,  we  find  no 
rocks  which  belong  in  the  first  two  orders,  though  rockallite  (in  salfemane)  falls 
nearly  in  order  2.  In  hispanare  there  are  only  a  few  rocks,  most  of  them  in  the  per- 
alkalic rang  varingase,  to  which  belong  the  grorudite  of  Varingskollen  and  a  pantel- 
lerite  of  Khagiar.     In  almerose  is  found  the  cordierite-andesite  of  Cabo  de  Gata. 
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The*  order  austrare,  with  feldspar  dominant  over  quartz,  is  a  large  and  impor- 
tant one.  The  |>eralkalie  rang  {mntellerase  includes,  in  the  sodipotassic  grorudose, 
thi-  typimi  grorudit<}  of  (rrusHletten  and  one  or  two  pantellerites,  and  in  the  dosodic 
[jnnt4*ll(*roHi;  other  i)antellerites.  The  domalkalic  dacase  contains  syenites,  rhyolites, 
qiiart/'<iiorit(eN,  porphy rites,  andesites,  and  dacites.  The  alkalicalcic  rang  tonalase 
4*ni braces  qiiartz-dioritcs  and  tonalites,  granodiorites,  diorites,  monzonites,  andesites, 
ltttit4*H,  and  dacit<;s.  its  dosodic  subrang  tonalose  is  of  especial  interest,  as  there  fall 
hi*rc  the  average  igneous  rock  of  the  globe  and  of  the  United  States,  as  calculated  by 
(*lark(s  and  that  of  (freat  Britain,  as  calculated  by  Harker.  The  docalcic  bandase  is 
i«  not  very  largely  repn»sent<id,  some  quartz-diorites,  diorites,  andesites,  and  basalts 
falling  hen*,  among  them  andesitt^s  of  Japan,  a  quartz-basalt  of  Lassen  Peak,  and 
Mime  Maryland  (liorit4*H. 

The  |MTfelic  order  germanare  embraces  a  very  wide  range  of  rocks  under  the 
qualitative  HyHt4«mH.  The  |M^ralkali<*  umptekase  contains  the  umptekite  of  Kola,  with, 
among  other  things,  a  hedrumit4)  and  a  heumite  of  BrOgger,  the  so-called  nephelite- 
HVejilt4s  of  Red  Kill  and  the  umptt^kite  of  Beverly,  Mass.,  with  two  sOlvsbergites. 

The  domalkalie  monxonase  has  in  its  dopotassic  subrang  ciminose  the  ciminites 
of  VherlMi,  with  a  ehemienlly  etjuivalent  leucite-trachyte,  the  *' mica-trachyte''  of 
MoMl4<  (■athil,  and  the  durbaehite  (hwcril)ed  by  Sauer.  The  sodipotassic  subrang 
mon/<oMom«  U  repreM(Mitt»d  by  tht*  monzonites  of  Predazzo  and  Monzoni,  as  well  as 
tlume  of  Y<»go  Peak  (y<»goil4»)  and  Beaver  Creek,  Montana,  most  of  the  banakites  of 
IddingM,  Nome  of  (he  (^allforniah  latites  of  liiinsome,  mica-basalts  from  Arizona,  the 
gaulelle  of  lllliHeh,  (he  Ar«*o  olivine- trachyte,  and  many  porphyrites,  syenites,  etc., 
whlia  fi»w  kerHuntllew.  Tlie<loH<Miicakerose  contains  some  of  BrOgger's  akerites,  with 
\\\\s  mMla  mhiette  <if  limlhagiMi,  the  verite  of  Osann,  and  many  syenites,  porphyrites, 
aMileHlti*!*,  ett^,  kh  wt^ll  an  live  *' segregations  in  granite''  from  Mount  Ascutnoy. 

'I'he  alkalirah^li^  rung  andase  is  a  large  one,  embracing  many  diorites,  andesites, 
guliliniH,  iMiniilt**,  el4^  The  uugite  minette  of  the  Plauensche  Grund  is  the  only  rock 
found  in  il^  dopot4i'«Nle  *iubrang.  The  majority  of  Iddings's  shoshonites  fall  in  the 
midipohiNttle  HluiKliohows  with  siime  ltMi<*ite-banakites,  and  here  also  belong  some  of 
llie  lathes  tif  ('allfornla,  a  few  kersantites,  and  one  of  Pfohl's  analyses  of  the  Rong- 
Htork  esHenlle.  To  the  domidie  andose,  which  is  chiefly  made  up  of  diorites  and 
audeniliw,  lu^long  the  quart/  ImsaltH  of  Kio  (irande  Canvon,  New  Mexico,  and  those  of 
lite  Cinder  Cone  in  CalifiMida.  The  persodic  l)eerbachose  is  named  from  the  beer- 
buehlli^  of  the  (Kh^nwald,  anii  Includes  also  some  diorites,  gabbros,  basalts,  etc.,  with 
u  luiille  porphyry  of  i'liellus.  The  <U>ealeie  hessjwe  embraces  principally  gabbros, 
diubune.i,  and  Ui^altH,  with  the  typical  lueiiti*  of  Chelius.  The  percalcic  corsase 
ih  humeil  ufler  the  iMUxite  t\\m\  i'orsiea,  though  no  good  analysis  of  this  is  known. 
The  oul.v  roek«  actually  found  here  are  a  illorite  of  Maryland  and  two  gabbros. 
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The  lendofelic  order  norgare  derives  its  name  from  the  nephelite  rocks  of  Nor- 
way, SO  admii'ably  described  by  BrOgger.  In  the  peralkalic  rang  laurdalase,  the 
dopotassic  subrang  is  represented  b}-  a  pseudoleucite-syenite  of  the  Highwood 
Mountains,  while  the  sodipotassic  judithose  contains  the  potash-tinguaites  of  Mon- 
tana and  a  leucite-tinguaite  and  a  nephelite-syenite  of  Magnet  Cove.  The  dosodic 
laurdalose  inchides,  besides  the  t3'pical  laurdalite,  the  tinguaite  and  raica-syenite 
of  Hedrum,  the  soda-minette  of  HaO,  with  some  other  nephelite-s^'enites  and  tingua- 
ites.  The  domalkalic  essexase  contains,  in  the  sodipotassic  borolanose,  the  borolanite 
from  Scotland,  the  covite  from  Magnet  Cove,  a  few  Montana  syenites,  and  a  leucite- 
tephrite.  The  dosodic  essexose  is  represented  by  the  typical  essexite  of  Salem  Neck, 
a  few  Norwegian  rocks,  including  a  heumite  and  a  laurdalite,  one  analysis  of  the 
Rongstock  essexite,  and  the  Phrygian  kulaites.  The  alkalicalcic  salemose  contains 
but  few  rocks,  the  most  typical  of  which  is  the  hornblende-gabbro  of  Salem  Neck. 

The  lenfelic  order  italare  is  not  large.  The  peralkalic  rang  lujavrase  embraces 
the  lujavrites  of  Finland  and  Greenland,  a  camptonitic-tinguaite  from  Portugal,  a 
nephelinite  from  AlnO,  and  a  basanite  from  Texas.  The  domalkalic  rang  vulturase  * 
includes  in  the  dopotassic  subrang,  to  which  I  have  given  the  name  braccianose, 
leucitites  and  leucite-tephrites  of  Bracciano,  with  a  Vesuvian  lava,  while  the  dosodic 
vulturose  contains  the  hauynophyr  of  Melfi.  The  alkalicalcic  rang  includes  some 
Vesuvian  lavas  and  a  leucite-tephrite  of  Rocca  Monfina.  The  dolenic  order  canipa- 
nare  is  represented  almost  exclusivel}^  by  Vesuvian  lavas,  and  the  perlenic  lappare 
contains,  in  the  sodipotassic  subrang  arkansose,  the  leucite-syenite  of  Magnet  Cove,  and, 
in  the  dosodic  urtose,  the  urtites  of  Kola  and  probably  the  sussexite  of  New  Jersey. 

In  salfemane  the  quartzose  orders  are  very  scantily  represented.  The  quarfelic 
atlantare  includes  only  the  rockallite  of  Judd,  which  is  near  the  border  of  dosalane, 
and  a  pantellerite.  The  quardofelic  order  vaalare  embraces  only  a  few  basalts  and 
diabases,  especially  some  from  Cape  Colony  and  the  Orange  River  Colony.  These 
are  notable  for  their  low  alumina,  and  while  in  most  the  quartz  is  normative,  in  some 
it  is  modal. 

The  large  perfelic  order  gallare  is  represented  in  general  by  gabbros,  diabases, 
basalts,  etc.  Its  peralkalic  rang  orendase  includes  the  orendite  and  one  wyomingite 
of  the  Leucite  Hills,  while  two  absarokites  and  a  kei-santite  are  the  rocks  of  most 
interest  in  the  domalkalic  kilauase,  which  includes  also  some  basalts,  etc.  In  the 
alkalicalcic  camptonase  the  dopotassic  absarokose  is  represented  by  the  most  typical 
of  Iddings's  absarokites,  while  in  the  sodipotassic  kentallenose  are  found,  besides  the 
kentallenite  of  Hill  and  Kynaston,  the  olivine-monzonite  of  Smalingen,  and  a  few 
lamprophyres,  absarokites,  and  basalts.  The  dosodic  camptonose  does  not  include 
the  original  rock  analyzed  by  Hawes,  which  was  not  fresh,  but  a  number  of  typical 
camptonites  from   New  Hampshiro   and   Norway,  besides  gabbros,   diabases,  and 
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basalts.  The  persodic  ornose,  so  called  from  the  ornoite  (baj*ic  hornblende-albite 
rock)  of  Cederstroni,  is  also  represented  chiefly  by  dialmses  and  Imsalts.  The  docalcic 
auvergnase,  named  after  the  basalts  of  Auvergne,  one  or  two  of  the  older  analyses  of 
which  fail  hei-e,  is  likewise  represented  chiefly  by  gabbros,  dial^ases,  and  basalts, 
with  a  diorite  or  two.  The  essexite  of  Solvsl^erg  falls  here,  with  a  nionchiquite  and 
a  fourchite  from  Arkansas,  and  some  of  the  ariegites  of  Lacroix.  The  percalcic 
order  kedabeka.se  is  represented  almost  solely  by  the  kedal>ekites  of  Federof,  some 
of  Lacroix's  ariegites,  and  some  gabbros  from  Maryland. 

In  portugare  the  peralkalic  rang  is  best  represented  by  a  wyomingite  of  the 
Leucite  Hills,  an  arfvedsonite-tinguaite  from  Greenland,  and  a  shonkinite  and  a 
monchi(|uite  from  Montana.  The  domalkalic  monchiquase  embraces,  in  the  sodipo- 
tassic  shonkinose  the  shonkinites  of  Square  Butte  and  YogoPeak,  as  well  as  a  leucite- 
basalt  and  a  leucite-syenite  of  the  Highwood  Mountains,  while  in  the  dosodic 
monchiquose  fall  a  number  of  t\'pical  monchiquites  from  Brazil  and  Montana  and 
some  Bohemian  tephrites.  In  the  alkalicalcic  limburgase  the  sodipotassic  ourose 
contains  two  monchiquites,  and  the  dosodic  limburgose  a  number  of  limburgites, 
camptonites,  essexites,  basanites,  etc.  The  doi'alcic  rang  contains  but  few  roc»ks, 
among  them  a  hornblende-gabbro  from  Ivrea  and  a  limburgite  from  Cape  Verde. 

The  lenfelic  oixler  kamerunare  has  few  representatives.  Among  these  are,  in 
the  peralkalic  malignase,  the  malignites  of  I^wson:  in  the  domalkalic  kamerunase,  a 
leucite-basalt  from  Montana,  a  Norwegian  heumite,  BrOgger's  farrisite,a  theralite  of 
Kola,  and  nephelinites  of  the  Etinde  Volcano  in  Kamerun.  The  alkalicalcic  etindase 
contains  a  ouachitite  of  Hot  Springs  (not  fresh),  with  some  nephelite-!)asalts,  etc. 

The  dolenic  l)ohemare  is  very  small,  embracing  a  leucitite  of  the  Bearpaw  Moun- 
tains, the  leucitite  of  Capo  di  Bove,  a  melilite-basalt  frcmi  the  Hegau,  the  ijolite  of 
Magnet  Cove,  and  a  few  nephelinites,  etc.  Finnare  includes  only  the  madupite  of 
Cross  in  the  do|K)tassic  madupose,  and  the  Finnish  ijolites  in  the  dosodic  iiwmirose 
and  the  i)ersodic  ijolose. 

The  dofemanes,  us  has  been  already  ivmarked,  are  very  few  in  numl)er,  so  they 
may  \)e  revi(»wed  briefly.  In  the  i>erolic  order  hungarare  the  perpyric  section  min- 
nesotiare  contains  a  wehrlite,  a  cortlandtite.  and  a  limburgite,  with  gabbi-os  and 
norites.  The  missourite  of  Wet^d  and  Pirsson  falls  here,  but  is  very  near  the  border 
of  salfemane,  and  in  case  it  were  a  little  more  salic  or  less  femic  would  !h»  found  in 
allmnose  of  bohemare.  In  the  pyrolic  hungariare  are  found  wehrlite,  iH^ridotites, 
and  picrites,  and  some  gabbros.  In  the  piMolic  pyn^niare  m-cur  llu^rzolites  of  the 
Pyrenees,  and  in  the  calcimiric  section  of  Iherzase  the  venanzite  of  Salmtini  (euktolite 
of  Kosenbusch). 

The  dopolic  oi-der  si-otare,  in  its  jx^rpyric  section,  includes  some  pyroxenites, 
especially  that  of  Brandberg.     In  the  dopyric  section  i)aolian>  are  found  gabbros. 
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peridot ites,  some  very  basic  nephelite-basalts,  and  jacupimngites  of  Brazil  and  Magnet 
Cove.  To  the  pyrolic  section  texiare  belong  nephelite-basalts  of  Texas  and  Saxony, 
with  melilite-basalts  of  the  Hegau  and  Westphalia.  In  the  domplic  section  occur 
peridotites  and  melilite-basalts. 

The  polmitic  order  sverigare  is  small,  including  as  yet  onl}'  an  ilmenite-norite, 
the  avezacite  of  Lacroix,  and  two  melilite-basalts.  The  domitic  order  adirondackare 
includes  the  ores  of  the  Adirondacks,  and  probably  others  not  yet  analyzed. 

The  perfemanes  are  even  more  scantily  represented  by  analyses  than  the  dofe- 
manes,  and  analyses  of  rocks  belonging  to  only  one  order — the  pei'polic  maorare — 
are  to  be  found  in  the  collection,  though  rocks  certainly  belonging  elsewhere  in 
perfemane  have  been  found  and  described  though  not  analyzed.  The  perpyric 
section — caroliniare — includes  websterite  and  other  pure  pyroxenites,  and  the  dopyric 
mar3'landiare  contains  only  a  norite,  a  Iherzolite,  and  a  pyroxenite.  The  domolic 
section  includes  a  saxonite,  a  Iherzolite,  and  a  peridotite,  while  the  perolic  maoriare 
is  represented  by  dunites  of  New  Zealand,  North  Carolina,  and  British  Columbia. 

METEORITES. 

In  connection  with  the  correlation  of  Classes  IV  and  V  it  may  be  of  interest  to  call 
attention  to  the  fact  these  will  include  the  great  majority  of  meteorites,  both  stones 
and  irons,  if  they  are  of  igneous  origin,  as  there  is  very  good  reason  to  consider 
them  in  most  cases,  and  so  classitiable  according  to  the  proposed  system.  A  few  will 
be  found  in  dofemane,  but  the  greater  part  will  undoubtedly  l)elong  to  perfemane. 
Those  with  no  or  with  only  negligible  amount8  of  nickel-iron,  schreibersite,  and 
troilite  would  fall  in  Subclass  I  of  perfemane,  like  the  terrestrial  rocks  found  in  the 
collection  and  in  various  sections  of  the  perpolic  order  maorare,  according  to  the 
relative  amounts  of  pyroxene  and  olivine.  Those  with  notable  amounts  of  nickel- 
iron,  etc.,  would  fall  in  other  subclasses,  according  to  their  content  in  these  minerals, 
and  in  the  section  corresponding  to  the  presence  of  these  in  extreme  amount,  as 
compared  with  apatite,  fluorite,  etc. 

It  may  be  added  that  the  present  systems  of  classification  for  meteorites  are 
open  to  the  same  objections  as  the  older,  qualitative,  petrographical  systems,  and 
that  the  classification  recently  proposed  is  as  applicable  to  these  bodies,  when  of 
igneous  origin,  as  it  is  to  terrestrial  igneous  rocks;  possibly  with  some  modific*ations. 

CAIiCUIiATIOX  OF   CENTER  POINTS. 
INTRODUCTORY. 

The  analyses  presented  in  Part  I  give  many  examples  of  the  chemical  composi- 
tions of  rocks  falling  in  most  of  the  possible  classificatory  divisions,  clustered  around 
the  center  points,  within  the  limits  in  variability  of  composition  set  by  the  divisional 
14128— No.  14—03 6 
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Iiorderrf.  But  it  will  in  the  futun»,  proljably.  often  l>e  found  interesting,  if  not  use- 
ful, to  have  a  knowledge  of  thi»  theoretical  coin]X)sition  of  a  roi'k  occupying  the 
exa<'t  center  [Kiint  of  any  division,  as  a  l>asis  for  comparison. 

Before  l>eginning  the  discussion  it  will  he  as  well  to  explain  what  is  meant  by  a 
cent<»r  jx^int  and  its  composition.  As  will  l>e  re<»alled,  the  system  recently  proposed 
is  constructiKl  by  a  successive  dichotomous  division  of  the  various  rock  components, 
mineral  and  <rhemical,  and  b}-  the  selection  of  certain  delinite  ratios  lietween  pairs  of 
thes<»  as  center  points  of  the  several  divisions.  The  division  is  usually  fivefold,  but  in 
some  instances  threefold.  In  the  usual  case  of  the  five  center  points  two  will  be  where 
one  factor  is  pre>*ent  to  the  exclusion  of  the  other,  one  where  Iwth  are  present  in 
equal  amount,  and  two  where  one  is  present  in  amount  three  times  the  other.  In  the 
threefold  division  one  center  point  will  !>e  where  both  factors  are  present  in  equal 
amount  and  two  where  the  amount  of  one  is  4. 8333+  timers  that  of  the  other.  The 
last  case  we  may  leave  out  of  account,  and  for  the  sake  of  simplicity  assume  that  the 
two  <!enter  points  here  will  also  be  where  one  factor  is  present  to  the  exclusion  of  the 
other.     The  error  will  not  l>e  grt^at. 

It  will  }>e  seen  that  the  center  points  are  of  two  kinds — one  where  the  two  factors 
are  present  in  equal  amount  or  the  center  point  is  symmetrical,  the  other  where  they 
are  unequal  in  amount  or  it  is  asymmetrical. 

If,  now,  we  wish  to  define  the  center  point  of  any  division  and  ascertain  its 
composition,  it  will  l>e  necessary  to  carry  the  classification  down  as  far  as  is  possible. 
Otherwise  we  shall  not  be  complete  in  our  definition  and  shall  not  be  able  to  give  all 
the  details  of  the  composition.  Thus,  if  we  should  wish  to  state  the  center  point  of 
monzonase,  for  instance,  the  domalkalic  rang  of  the  perfelic  order  of  dosalane,  and 
its  composition,  we  can  define  it  in  terms  of  the  higher  divisions.  The  class  center 
point  will  ))e  where  the  salic  minerals  are  three  times  the  femic,  the  order  center 
point  where  feldspar  is  present  to  the  exclusion  of  quartz  and  lenad,  and  the  rang 
center  j)oint  where  the  alkalies  are  three  times  the  salic  lime.  But  going  further 
than  this  we  are  left  in  a  state  of  uncertainty,  owing  to  insuflSciency  of  definition. 
The  ratio  of  potash  to  soda  ma}'  be  either  of  the  five  possible  ones,  and  those  of  the 
various  femic  minerals  and  their  chemical  constituents,  on  which  the  grads  and 
subgrads  are  based,  may  also  l)e  any  one  of  five  in  each  case.  We  nmst  therefore, 
in  such  incomplete  proiK)sitions,  make  the  assumption  that  below  the  given  division 
the  center  jwint  of  each  suwessively  smaller  one  will  be  the  symmetrical  center  point 
where  the  factors  are  prew»nt  in  equal  amount. 

On  th<».  other  hand,  working  up  in  the  contrary  direction,  if  we  start  with  a 
division  which  is  incapable  of  further  sulnli vision,  we  merely  follow  the  center  points 
of  the  successively  high(»r  divisions  as  they  occur  according  to  the  definition.  Thus, 
if  we  wish  the  (composition  of  liparose,  which  is  incapable  of  further  subdivision 
into  grads,  as  it  is  a  subning  of  persalane,  we  know  that  its  successive  center  points 
are  where  potash  and  soda  arc  ecjual,  where  alkalies  are  extreme  over  lime,  where 
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feldspars  are  dominant  over  quartz,  and  finally  where  the  salic  minerals  are  extreme 
over  the  femic.  With  these  data  we  can  readily  ascertain  its  center-point  composi- 
tion, both  normative  and  chemical. 

It  follows  from  this  that  in  the  second,  third,  and  fourth  classes  the  statement 
of  the  subrang  is  not  sufficient  to  enable  us  to  ascertain  the  composition  of  the  center 
point,  as  the  relations  of  the  subordinate  femic  minerals  are  not  stated.  In  this  cjuse 
we  can  only  make  an  assumption  in  regard  to  them.  If  we  wish  absolute  knowledge 
we  must  have  also  the  grad  and  subgi-ad  given.     Then  our  data  will  be  complete. 

As  this  system  is  purely  quantitative,  so  far  as  the  magmatic  units  are  concerned, 
the  problem  can  be  solved  in  an  exact  mathematical  wa^',  and  the  process  which,  it 
has  been  found,  can  be  readily  and  advantageously  carried  out  is  here  presented. 

The  basis  on  which  it  rests  is,  that  for  the  center  point  of  each  of  the  hierarchical 
divisions  an  equation  can  be  formed  expressing  mathematically  its  normative  or 
chemical  character.  The  solution  of  this,  in  any  given  case,  yields  the  composition 
in  teiTus  of  the  norm,  from  which  the  chemical  composition  is  readily  found. 

As  a  preliminary,  it  is  to  be  noted  that  in  classes  we  are  dealing  with  the  rela- 
tions of  the  salic  and  the  femic  minerals  present,  these  two  groups  being  essentially 
unlike  in  chemical  character,  and  consequently  to  be  treated  separately.  In  the 
divisions  from  order  to  subrang,  inclusive,  and  their  sections  when  needed,  which 
may  be  called  collectively  the  major  divisions  of  class,  we  have  to  do  only  with  the  pre- 
ponderant normative  minerals.  These  will  be  salic  in  Classes  I,  II,  and  III,  persalane, 
dosalane,  and  salfemane,  and  will  be  femic  in  Classes  IV  and  V,  dofemane  and  perfe- 
mane.  In  the  divisions  from  grad  to  subgrad,  including  their  sections,  w^hich  may 
be  called  collectively  the  minor  divisions  of  class,  we  are  dealing  with  the  suYx>rdinate 
normative  minerals.  These  will  be  femic  in  Classes  I,  II,  and  III,  and  salic  in  Classes 
IV  and  V. 

The  pi-oblem,  thereforte,  if  we  wish  to  determine  the  composition  of  the  center 
point  as  exactly  as  possible — that  is,  down  to  subgrad  or  a  section  of  this — resolves 
itself  into  determining  the  composition,  first,  of  the  preponderant  portion,  whether 
salic  or  femic,  then  of  the  subordinate  group,  whether  femic  or  salic,  and  combining 
these  in  the  proportions  indicated  by  the  class. 

Thus  in  the  persalanes  the  amount  of  femic  mineral  at  the  ideal  center  point  is 
nil,  and  consequent!}^  only  the  composition  corresponding  to  the  salic  subrang  is 
needed.  Conversely,  in  the  perfemancs  the  composition  of  the  femic  ix)rtion,  i.  e., 
the  subrang,  is  all  that  we  require.  In  the  other  classes,  on  the  other  hand,  we  need 
to  have  a  knowledge  of  both  the  appropriate  salic  or  femic  subning  and  the  femic  or 
salic  subgrad  to  give  the  complete  composition  of  the  center  point.  Letting  2  stand 
for  the  composition  of  the  salic  portion  and  ^  for  that  of  the  femic,  the  composition 
of  a  dosalane  would  be  8-5" -h^,  that  of  a  salfemane  -2+^,  and  that  of  a  dofemane 
2-\-S^.  The  chemical  composition  of  the  subgrad  desired  would  then  be  obtained 
by  combining  2  and  ^  as  found  in  the  proper  proportions  and  reducing  to  100  parts. 


84  CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 

PERSALANE. 

Taking  up  first  the  consideration  of  the  composition  of  the  persalanes,  which 
will  be  that  of  the  dominant  salic  portion  in  the  dosalanes  and  the  salfemanes,  or  the 
subordinate  salic  portion  in  the  dofemanes,  let: 

q  =  the  molecules  of  quartz,  or  of  SiOj  in  quartz. 
r=the  molecules  of  orthoclase,  or  of  K^O  in  orthoclase. 
.s=the  molecules  of  albite,  or  of  Na^O  in  albite. 
t  =  the  molecules  of  anorthite,  or  of  CaO  in  anorthite  (CaO'). 
u  =  the  molecules  of  leucite,  or  of  K,0  in  leucite. 
v  =  the  molecules  of  nephelite,  or  of  Na,0  in  nephelite. 
To  avoid  complications,  which  seem  to  Ik?  unnecessary  at  present,  the  minemls  of 
the  sodalite  group  are  not  considered  here. 

Then,  since  the  percentage  amount  of  each  mineral  present  is  obtained  b}'  multi- 
plying its  molecular  weight  by  the  numl)er  of  molecules,  we  shall  have: 

60q  =  the  pen'entage  of  quartz  HI). 
55«r  =  the  jKjrcentage  of  orthoclase  (or). 
5248  =  the  percentage  of  albite  (ah). 
278t  =  the  i)enrentajfe  of  anorthite  (an). 
4.16u  =  the  percentaji^e  of  leucite  (le). 
284v  =  the  percentage  of  nephelite  (ne). 

The  general  expression  for  the  persalane  class  will  be:  60q  +  556r  +  524s  +  278t  + 
436u  +  2S4v  =  100,  since  ^  vanishes,  there  being  no  femic  component  at  the  center 
point.  In  the  subsequent  discussion  it  will  be  assumed  that  the  subclass  is  Subclass 
I,  since  rocks  l)elonging  to  other  sulK'lasses  arc  very  rare,  and  the  principles  here 
given  can  easily  be  applied  to  their  calculation. 

Taking  up  the  orders,  which  are  l>ased  on  the  relations  of  quartz,  feldspar,  and 
feldspathoid,  it  will  be  remembered  that,  in  the  principles  of  calculation  which  we 
have  adopted,  quartz  and  the  lenads  (leucite  and  nephelite)  can  not  exist  together. 
Hence,  q  on  the  one  hand  and  either  u  or  v,  or  l>oth,  on  the  other,  arc  incompatible, 
and  if  one  be  present,  according  to  the  definition  of  the  order  the  other  must  vanish 
from  the  equation. 

We  shall  then  have  for  the  general  e(|uations  representing  the  several  orders  of 
persalane: 

Order  1.  q  =  x  (556r  f  524h  -  278t). 

Onler  2.  q  =  3  {556r  i  524h  -  278t). 

Onler3.  q=556r  ♦  524h  :  278t. 

Order  4.  3q  =  556r  »  524h  -f  278t. 

Order  5.  556r  -r  524p  -i  278t  =  x  (60<i)  or  x  (436u  -f  2S4v). 

Onler  6.  556r  f-  5248  -I-  278t  =  :\  (436u  i  284v). 

Onler  7.  556r  ;  5248  i  278t  =  4:i6u  {  284v. 

Order  8.  3  (556r  |  5248  -h  278t)  =  436u  284v. 

Order  9.  436u  4-  284v  =  oo  (55(ir  -^  524s  -^  278t). 
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It  will  he  seen  that  thft  equations  for  orders  1,  5,  and  9  are  equivalent  to  the 
equation  for  the  class  with  the  absent  quantities  omitted. 

In  dealing  with  the  equations  for  orders  6,  7,  8,  and  9  the  principle  adopted  b}^ 
us  in  regard  to  leucite  and  nephelite  must  be  borne  in  mind,  namely,  that  to  K^O'  is 
allotted  all  the  silica  possible  before  normative  albite  is  calculated,  so  that  normative 
leucite  and  albite  can  not  coexist,  the  Na^O'  forming  only  nephelite  if  leucite  is 
necessarily  present.     An  example  illustrating  this  will  be  given  below. 

The  rangs  of  persalane  are  based  on  the  relations  of  the  total  alkalies  in  feldspars 

and  lenads  to  the  lime  in  anorthite,  CaO'.     The  equations  for  rang  will  therefore  be: 

Rang  1.  r-f  8  =  oot 

Rang  2.  r  +  8  =  3t 

Rang 3.  r-|-8  =  t 

Rang4.  3(r-f  8)  =  t 

Rang  5.  t=Qo  (r  +  s) 

Here  again  it  is  seen  that  the  equations  for  rangs  1  and  5  are  coincident  with 
that  for  the  order,  and  that  consequently  for  these  no  separate  equations  are  needed. 
The  subrangs  of  persalane  are  based  on  the  relations  of  the  K,0  and  Na,0  in  the 
feldspars  and  lenads,  and  are: 

Rang  1 .  r  =  00  8 
Rang  2.  r  =  38 
Rang  3.  r  =  8 
Rang  4.  3r  =  8 
Rang  5.  s  =  oo  r 

Ekjuations  for  rangs  1  and  5  will  not  be  needed. 

The  above  are  the  geneml  expressions,  but  the  processes  may  be  somewhat  simpli- 
fied in  many  cases  by  taking  advantage  of  known  relations  and  conditions,  and  a  few 
examples  are  given  in  illustration  of  the  actual  method  of  procedure.  The  use  of 
logarithms  will  be  found  very  convenient,  and  a  seven-place  table  was  used  in  calcu- 
lating all  the  results  given  in  the  annexed  tables,  insuring  accuracy  in  the  last  deci- 
mal and  greatly  shortening  the  time  necessary  for  the  calculations. 

The  first  illustmtion  may  be  the  center  point  of  toscanose^  belonging  to  Class  I, 

persalane;  oixler  4,  britannare  (quardofelic,  or  with  feldspar  dominant  over  quartz, 

i.  e.  in  ratio  3:1);  rang  2,  toscanase  (domalkalic,  or  with  alkalies  to  salic  lime  in  the 

proportion  of  3:1);  subrang  3,  toscanose  (sodipotassic,  or  potash  and  soda  in  equal 

amount).     The  equations  needed  will  be: 

60q  +  556r  f-  5248  +  278t  =  100    (Clafi8) 
1 80q  =  556r  -f  5248  -f  278t        (Order) 

As  the  percentage  amount  of  the  normative  quartz  present  is  known  from  the 

definition  of  the  order,  these  two  may  be  conveniently  replaced  by  the  equations: 

556r  -f  5248  -h  278t  =  75,  and  60q  =  25 

r4-8  =  3t  (Rang) 

r  =  8  (Suhrang) 
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The  solution  of  these  yields  the  results: 

r  =  .a59273 
8  =  .059273 
t  =.03^515 

From  which  we  calculate  the  norm  to  l)e: 

Qiiartz 25. 00 

Orthoclaee 32.% 

Albite 31.06 

Anorthite 10.98 

100.00 
This  gives  the  chemical  composition  as: 

SiO, * 72.37 

A1,0, IH.  1«) 

CaO 2.22 

Na,0 3.68 

K,0 5.57 

100.00 
Another  example  may  be  that  of  laurvikose,  in  Class  I,  persalane;  order  5,  cana- 
dan»  (perfelic):  rang  2,  pulaskasc  (domalkalic);  and  subrang  4,  laurvikose  (dosodic). 
Here,  there  lieing  no  normative  quartz  or  Icnad,  the  equation  for  order  is  not  needed, 

and  we  .shall  have: 

556r  -r  5248  -r  278t  =  100  ( Class) . 

r-i-8  =  3t  (Rang) 

3r  =  H  (Subrang) 

These  yield  on  solution: 

r  =  . 040021 
8  = .  120063 
t=.a53361 

From  which  we  derive  the  norm: 

()rthfH!laHe 22.26 

AllnU; 62. 91 

Anorthite 14. 84 

100.00 
The  chemical  composition  is: 

SiO, 64.03 

AI2O3 21.79 

CaC ) 2.  98 

Na,() 7.44 

K^O :i.  76 

100.00 

As  a  final  example  we  may  take  up  the  centerpoint  of  miaskose,  illustrating  the 

procedure  when   normative  lenad  (feldspathoid)  is  present,  but  when  we  can  not 

tell  a  priori  whether  it  is  leucite  or  nephelite  or  both.     Miaskosc  belongs  in  Class  I, 

persalane,  order  6,  russare  (lendofelic,  or  with  feldspars  dominant  over  lenads),  rang 

1,  miaskaso  (peralkalic)  and  subrang  4,  miaskose  (dosodic). 
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Let  us  first  assume  that  leucite  may  be  present,  in  which  case  there  can  be  no 

albite  in  the  norm,  as  explained  above.     As  the  rang  is  peralkalic,  there  will  be 

no  equation  for  rang,  and  we  shall  have: 

556r  4- 436u  -r  284v  =  100  (Class) 

556r  =  3  (436u  -^  284 v)  =  1308u  i-  852v        ( Order) 
3r-f3u  =  v  (Subrang) 

Substituting  for  v  in  the  equation  for  order  we  get: 

556r  =  130811  -  2556r  -f-  2556u 

which  reduces  to: 

—  200)1  =  y<64u 

This  equation  is  absurd,  and  we  therefore  know  that  leucite  can  not  be  present 

in  the  norm  of  miaskose.     In  its  absence  all  the  potash  must  go  into  orthoclase,  and 

the  soda  will  be  divided  up  between  albite  and  nephelite.     On  this  basis  we  shall  have: 

556r  4-  5248  -f-  284v  =  100        ( Class) 
556r  ^-  5248  =  852v  ( Order) 

3r  =  8  -f  V  ( Subrang) 

From  these  we  derive  the  figures: 

r  =  .  056912 
8  =  .082707 
v= .  088028 
Whence  we  get  the  norm: 

Orthoclase 31.66 

Albite 43.34 

Nephelite 25.00 

100.00 
And  the  chemical  composition  will  be: 

SiO^ 60.83 

AlA 23.23 

Na,( ) 10. 59 

K,0 5.35 

100.00 
The  calculated  center  points  for  all  the  possible  subrangs  of  Subclass  I  of  persa- 
lane  are  given  in  Table  VI.  In  the  case  of  threefold  divisions,  as  in  the  subrangs  of 
docalcic  rangs,  the  subrangs  1  and  3  were  assumed  to  be  of  the  same  character  as 
subrangs  1  and  5,  where  the  division  is  fivefold.  Thus,  subrang  3  of  a  docalcic  rang 
is  assumed  to  be  persodic,  not  presodic,  and  the  small  amount  of  p>otash  is  neg- 
lected, or  rather  assumed  to  be  absent. 

It  will  be  found  interesting  to  compare  these  with  the  analyses  of  the  persalane 
rocks  in  Part  I  of  the  collection.  It  must  be  remembered,  however,  that  the  figures 
given  in  Table  VI  are  of  the  ideal  center  points,  and  that  the  presence  of  femic  or 
alferric  minerals,  or  of  small  amounts  of  other  standard  minerals,  in  the  mode,  will 
often  cause  marked  divergences  in  the  actual  rock  analysis  from  these.  Thus,  as 
a  general  rule,  the  dark  minerals  present  will  decrease  the  amount  of  silica,  alumina, 


iind  lUkaiif^,  and  often  m\>^  rh:ir  of  lim**.  Similarly,  a  ^mall  lunnuntof  modal  qiiartz 
will  misp  the  iirtiial  -^ilii^i,  ^hile  ii  little  npph#*liD*  will  detTPOiH*  it,  it  miit*C  als*o  be 
rpmenili*^rp<l  that  few  of  the  rooks  are  exiUTJy  at  the  center  p4>int  of  their  <iivij!i^ioiu», 
ev«^n  -io  far  :w  the  ^alic  ••omponentM  ai'p  ronfemefi.  whirh  will,  of  «*oiirse.  «tuis5e 
more  or  less  «iiverc5en«*e  from  the  ideal  '•omposition. 

With  a  little  ^tuiiy  ir  will  he  found  that  the  reaH4)ns  for  any  given  ilivergem-e  are 
quite  evident  in  ino-»t  <^a*.es  when  the  des#*riprion  of  the  ro<?k  in  -lutficiently  complete. 
It  will  also  be  fonnd  that  -«nrh  study.  -*npplemented  hy  comparison  of  the  actual  ro«*fc» 
with  their  ideal  cent4>r  points,  ^rives  one  a  much  «dearer  insiirht  into  the  mutnal 
••hemi«*al  relations  of  the  rof'k- forming"  minerals  than  i.**  eas^ily  obtained  otherwii*e. 

PRSPBMANR. 

When  the  (calculation  of  the  i»enter  points  of  the  perfemanes  b*  andertakeiu  it  \» 
immediately  seen  that  the  -subject  is  much  more  complex  than  that  of  the  persalanetf. 
thoujj^  the  ^me  principles  apply  in  both  leases. 

In  the  tir^t  plai-e  there  are  a  greater  number  of  -*uccej*f*ive  pair^  of  faurton^.  owinjr 
to  the  jzreater  complexity  in  chemii^l  i*orap«)sition  of  the  nx'ks  belonginir  to  th's 
r>laHs.  Thus,  in  the  pers^alanes  we  have  to  deal,  in  mo^t  oa2ie!<^.  with  only  four 
hierarchical  division**,  namely.  cla.*«*.  order,  rang*,  and  -*ubrang.  In  the  perfem  meif^ 
on  the  other  hand,  we  must  consider  at  lea:*t  six.  cla^*.  order,  section  of  order, 
ranji'.  -"ection  of  rang-,  and  subran^.  with  po!a:*ibly  -iuborder.  ^section  of  suborder,  and 
'•ection  of  ^ubrang'.  or  :v>me  .^uch  division  ti>  expre^f*  the  relation*  of  magnetite  and 
ilmenite.  or  of  Fe,0,  and  TiO,  (in  all  order?  except  the  tirst).  which  mu;^t  be  consftdered 
in  the  calculation. 

In  the  perfemanes  also  .-^veral  of  the  chemi<^l  ooastituents  are  distributed 
between  various  mineral  groupn  or  ^ubgToap»*.  more  often  than  L-*  the  oa^^e  in  the 
per^lanen.  Thus  CaO  may  occur  as  metasilicate  in  diop^^ide  and  wollastonite.  a- 
subHiIicaf^  in  akermanite.  and  aIj<o  in  apatite  and  fluorite.  MgO  and  FeO  are  found 
in  the  meta.'^ilicatefl.  diopnide.  and  hypernthene,  and  in  the  orthosilicate  olivine,  while 
Fe^>  aUo  occurs  in  the  mitic  mineral?,  ma^etite.  and  ilmenite.  Fe^O,  L?  found  both 
in  acmite  and  majfnetite,  and  XajO"  in  ai^mite  and  in  Xa,SiO,- 

A  further  feature  which  adrls  somewhat  to  the  complexity  b^  the  fact  that  amon^ 
the  femic  minerals,  notwithstanding  their  greater  number,  there  are  few  case:«  of 
antithe]i«ii^  between  minerals:  that  is,  pairi*  of  minends  which,  from  the  principles  on 
which  the  calculation  of  the  norm  is  founded,  can  not  coexist  in  the  norm.  In  the 
persalaneiai  quartz  and  the  lenada  are  mutually  antithetical,  but  in  the  perfemanes 
representative!!!  of  the  pyric,  olic,  and  mitic  .sabgroups  can  all  exl^t  simcdtaneoasiy« 
a»».  for  instance,  diopwide,  hypersthenc.  olivine,  magnetite,  and  ilmenite.  The  only 
c&Wi  of  antitbe»i.s  of  any  practical  importance  in  the  perfemanes  is  that  of  hypers- 
rbene  and  akermanite,  though,  according  to  the  methods  already  published  by  us, 
akermantte  can  coexist  with  the  hypersthene  included  in  the  diopside  molecule. 
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If  the  mixed  molecule  of  diopside,  CaO.  (Mg,Fe)0.  2810^,  be  considered  in 
calculating  the  perfemane  center  pomts,  the  matter  becomes  very  complex  in  many 
cases,  since  there  are  numerous  possibilities  as  to  the  mutual  relations  of  this  molecule, 
and  those  of  olivine  and  akermanite.  For  purposes  of  simplification,  therefore,  I 
have,  in  the  subsequent  calculations,  disregarded  this  molecule,  that  is,  have  con- 
sidered CaSiOa,  MgSiOj,  and  FeSiO,  as  being  independent  of  each  other.  This  point 
will  prohabh*  l3e  discussed  in  a  future  publication. 

These  various  complications  introduce  an  increased  number  of  equations  to  be 
solved,  and  therefore  add  nmch  to  the  labor  of  calculating  the  center  points  of  the 
perfemanes,  though,  as  has  been  said  above,  no  change  in  the  principles  from  those 
obtaining  in  the  persalanes  is  involved. 

After  the  explanations  which  have  been  given  for  the  persalanes  it  will  be 
unnecessary  to  give  here  the  general  equations,  especially  in  view  of  their  increased 
number.  It  will  suflSce  to  give  a  few  examples  illustrative  of  the  various  points  to 
l)e  considered. 

Before  entering  upon  these  one  important  point  must  be  mentioned  in  which 
the  calculation  of  the  perfemanes  differs  from  that  of  the  persalanes.  It  will  be 
remembered  that  in  the  latter  K,0  is  assumed  to  have  a  greater  aflSnity  for  SiO, 
than  has  XagO,  and  tliat  consequently,  while  the  former  can  occur  both  in  orthoclase 
and  leucite  and  the  latter  both  in  albite  and  nephelite,  leucite  is  formed  in  preference 
to  albite  if  the  amount  of  SiOj  is  insufficient  to  yield  only  polysilicate  with  the  two 
alkalies.  In  the  constituents  of  the  femic  minerals,  on  the  other  hand,  there  is  no 
such  marked  difference  in  affinity  for  SiO,  between  MgO  and  FeO,  so  that  these  two 
oxides  are  distributed  in  equal  ratios  between  diopside,  hypersthene,  and  olivine  (if 
all  are  present),  after  FeO  has  been  allotted  to  magnetite  and  ilmenite. 

It  must  furthermore  be  borne  in  mind  that,  while  among  the  salic  minerals  the 
number  of  mineral  molecules  is  the  same  as  that  of  the  unit  oxide,  in  the  femic 
minerals  there  are  several  important  cases  where  this  does  not  apply.  Thus  the 
number  of  molecules  of  orthoclase  or  of  leucite  is  the  same  as  that  of  the  K,0 
in  each,  but  in  olivine  the  number  of  molecules  of  (Mg,Fe)0  is  twice,  and  in 
akermanite  that  of  CaO  is  four  times,  that  of  the  respective  mineral  molecules. 

In  the  calculations  of  the  perfemane  center  points  I  have  adopted  the  following 

symbols: 

a  =  mol.  of  CaSiOj.  a  =  molecules  of  CaO  in  woUastonite. 

b  =  mol.  of  MjurSiOg.  b  =  molecules  of  MgO  in  enstatite. 

c  =  mol.  of  FeSiOj.  c  =  molecules  of  FeO  in  ferrosilite. 

d  =  mol.  of  MgjSiOi.  2(1  =  molecules  of  MgO  in  forsterite. 

e  =  mol.  of  FejSi04.  2e  =  molet-ules  of  FeO  in  fayalite. 

f  =  mol.  of  FeO.  FejO,.  f  =  molecules  of  FeO  and  of  Fefi^  in  magnetite. 

g  =  mol.  of  FeO.  TiO,.  g  =  molecules  of  FeO  and  of  TiO,  in  ilmenite. 

h  =  mol.  of  4CaO.  3SiO,.  4h  =  molecules  of  CaO  in  akermanite. 

k  =  mol.  of  Na,0.  FejOf  4SiO,.  k  =  molecules  of  Na,0  and  of  Fe,0,  in  acmite. 
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We  shall  then  have: 

lUia  =  per  cent  of  woUaptonite  (wo). 
100b  =  i)er  cent  of  enstatite  (en). 
132c  =  per  cent  of  ferroHilite  "  (ft*). 
140il  =  ix*r  cent  of  forHterite  (fo). 
204e  =  i)er  cent  of  fayalitc  (fa). 
232f  =  per  cent  of  magnetite  (nit). 
152p  =  per  trent  of  ilmenite  (il). 
404h  =  i)er  cent  of  akennanite  (am). 
4!^k  =  i)er  wnt  of  acmite  (ac). 

Let  US  take  as  the  first  illustration  Class  V,  order  1,  section  of  order  2,  rang  1, 
section  of  rang  2.  subrang  3.  This  is  perfemic,  i^erpolic,  dopyric,  permirlic, 
domiric,  and  magnesiferrous.  We  have  as  equations  expressing  these  relations,  and 
the  equal  relations  of  MgO  and  FeO  in  the  hypersthene  and  olivine,  the  following: 

(1)  ll(4a -i-lOOb-i- 132c -140ti-T-204€  =  100        (GlaPP). 

(2)  116a -r  100b -h  132c  =  3  (140d-f204e)  (Section  of  onier). 

This  may  l>e  conveniently  written: 

(3)  116a  -h  100b  -r  132c  =  75,  and 

(4)  140i\-r  204e=25 

( 5 )  :ia  =  b  -*-  c  -r  2<1  -f  2e  ( Section  of  rang). 

(6)  b  =  c,  and  \ 

(7)  d=e  »' 


(Subrang). 


Analogously  with  similar  cases  in  the  persalanes,  as  already  explained,  no  equa- 
tions are  necessarj'  to  express  the  order  or  rang. 
Substituting  (5)  in  (3)  we  obtain: 

116b  -  116b  4-  232d  -  2:i2e 


3 
9281>  =  22o     2:i2«l  -  232e. 


■■  -r  1001)  -f  i:^2b  =  75,  whence 


From  (4)  and  (7)  we  get  344d.=  344e  =  25. 
Solving  these  we  obtiiin  for  the  values  of  a,  b,  etc.: 

a  =  .2:M3i 

b  =  .20«>12 
c  =  . 20612 
d  =r  .072675 
e  = .072675 


whence  we  obtain  the  norm: 


Wolla^tonite..  27.18 

Enstatitc 20.61 

Fern>silite 27.  21 

Forfterite 10. 17 

Fayalite 14.8:5 

100.00 


'» Ah  it  was  f'MiiKl  t<i  Im-  ncfCJwary  to  have  jumic  iiumc  (or  tlic  puit-ly  frmms  hyperxthene  molecule,  FeSiO,.  which 
has  not  yet  been  •>J#s«)n fd  in  nature,  and  for  which,  there  Is  no  terra  in  nse.  I  have  employed  the  name  ferroaillte  for 
this,  followinjf  a  n\it^feci*tUm  nwul*'  by  I»rofe*««>r  Iddinps. 
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From  this  the  chemical  composition  is  calculated  to  be: 


SiOa  ...  47.52 

FeO  ...  25.31 

MjrC)...  14.a5 

CaO  ...  13.12 


100.00 


Another  example  is  ^ven,  introducing  magnetite  and  ilmenito.  This  may  be 
Class  V,  order  2,  section  of  order  8,  ning  1,  section  of  mng  2,  sub  rang  2,  and  what 
may  be  called  section  of  subrang  2,  in  which  hematite  :ilmenite  =  3:1.  We  shall 
have  for  this  center  point  the  follow^ing  equations: 


(1)  116a  I  lOOb  rl32c  l-140d  :-204e  +  232f-f  152g  =  100 

(2)  116a  f  lOOb-j.  i:i2c  +  140d  4-  204e  =  75  and  1 

(3)  232f +152g=25  / 

(4)  116a-f  100b  }- 132c  =  37.50  and  1 

(5)  140ti-|204e=  37.50  / 

(6)  :ia  =  b-f  c-f  2d-f  2e  +  f-f  g 

(7)  b  =  3c  andl 

(8)  d  =  3e  / 

(9)  232f  =  456g 


(Cla«3) 
(Order) 

(Section  of  onler) 
(Section  of  rang) 
(Subrang) 
(Section  of  subranjr) 


From  (3)  and  (9)  we  obtain  the  values  of  f  and  g,  and  fi'om  (5)  and  (8)  the  values 
of  d  and  e.     Substituting  (6)  in  (1)  we  get: 


1 16b  i- 1 16c -i- 232d  +  232e -f- 1 16f -i- 1  I6g 


-f  lOOb-f  132c-f  140d-f  204e-f  232f-f  152g  =  100 


This  reduces  to: 


1 760c  =  300-  652d  -  844e  -  812f-572g  =  42.60, 


and  so  we  obtain  the  values: 


These  yield  the  norm: 


a=.2:«19 
b  =  . 072(53 
c  = .02421 
d  =  .  18030 
e  =.06010 
f  = .08082 
g  =  .04112 

Wollastonite . .  27.04 

Enntatite 7. 26 

Fernwilito 3. 20 

FoHtcrite 25.  24 

Fayalitc 12.26 

Magnetite 18.  75 

Ilmenite 6.25 

100.00 
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which  give  the  chemical  compoHition  of  this  center  point  aw: 


ftiO,  . . . 

.14.23 

Fe,Os.. 

12.93 

FeO... 

19.17 

Mgf)... 

17.32 

Caf)  ... 

13.  0« 

TiO,  ... 

3.29 

100.00 

Similar  equations  may  he  formed  for  the  various  rangs  whic?h  contain  acmite^ 
etc.,  hut  it  is  scarcely  worth  while  to  give  illustrations  of  them  here. 

In  Table  VII  are  given  the  calculated  center  points  of  <)rder  1  of  perfemane,  the 
only  rang  represented  being  rang  1 — that  is,  rocks  with  neither  normative  magne- 
tite nor  ilmenite  nor  with  acmite.  This  incompleteness  Is  regretted^  but  the  very 
large  number  of  equations  to  be  solved,  and  of  percentages  of  minerals  and  chemical 
constituents  to  be  determined,  rendered  a  complete  exposition  of  this  class  <[uite  out 
of  the  question  with  the  time  at  my  disposal.  It  is  hoped  that  at  some  not  far  distant 
date  complete  tables  will  be  made  both  of  the  other  orders  and  rangs  of  perfemane 
and  of  the  corundum-  and  zircon-bearing  sulx'lasses  in  persalane. 

In  combining  the  data  of  Tables  VI  and  VII,  to  obtain  the  composition  of  any 
given  center  point  for  grads  and  subgrads  in  Classes  II,  III,  or  IV.  the  mutually 
antithetical  character  of  various  salic  and  femic  minerals,  based  on  the  methods  of 
calculation  of  the  norm  which  we  have  adopted,  and  which  preclude  their  coexistence, 
must  be  borne  in  mind.  Thus,  in  Classes  II  and  III,  no  grad  characterized  by  the 
presence  of  olivine  is  possible  when  the  salic  portion  contains  quartz:  none  with 
hypersthene  when  nephelite  or  leucite  is  present:  none  containing  diopside.  wollaston- 
ite,  or  acmite  when  corundum  is  present:  none  with  acmite  when  anorthite  exists: 
nor  one  with  akermanite  when  feldspar  occurs  in  the  salic  portion.  The  converse 
relations  hold  goo<l  in  Class  IV. 
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100  CHEMICAL  ANALYSES  OF  IGNEOUS  BOCKS. 

TIIE  DISTRIBUTION  OF  MAGMAS  AND  THK  AVERAGE  ROCK. 

INTRODUCTORY. 

The  large  number  of  analyses  given  in  this  collection  affords  such  a  broad  view 
of  igneous  rocks  that  it  will  be  interesting  to  examine  the  quantitative  distribution 
of  the  magmas  of  various  characters.  To  a  certain  extent  this  distribution  is  a  mat- 
ter of  common  knowledge;  but  based  as  this  is  on  analyses  arranged  according  to 
older,  less  precise,  and  more  qualitative  classifications,  it  lacks  the  definiteness  of  that 
which  may  be  obtained  from  a  study  of  analyses  classified  quantitatively  according  to 
their  chemico-mineralogical  characters. 

In  view  of  the  fact  that  most  of  the  inferior  analyses  of  rocks  are  not  classified 
according  to  the  new  system,  all  analyses  of  these  two  lowest  ratings  will  be  neglected, 
even  if  found  in  Part  I  of  the  collection,  and  the  examination  will  be  confined  entirely 
to  the  superior  analyses  of  the  first  three  ratings — i.  e.,  excellent,  good,  and  fair — 
present  in  Pail  I. 

In  the  statement  of  the  magmatic  divisions  presented  in  Table  I  there  is  given 
with  each  division  the  immber  of  analyses  of  the  first  three  ratings  found  in  Part  I 
of  the  collection.  These  amount  in  all  to  1,711,  or  59.39  per  cent  of  the  total  number 
of  analyses  (2,881)  which  are  given  in  both  parts.  The  distribution  of  ratings  has 
been  discussed  elsewhere. 

As  a  preliminary  to  the  discussion  it  must  be  remarked  that  any  generalizations 
from  these  figures  are  liable  to  the  error  common  to  all  statistical  methods,  namely, 
the  uncertainty  that  the  data  truly  represent  the  exact  state  of  affairs.  In  this 
instance,  for  example,  it  mav  be  that  there  is  an  undue  proportion  of  analyses  of 
common  rocks,  granites,  dioritos,  andesites,  etc.,  since  these  rocks  have  been  most 
frecjuently  studied,  and  hence  probably  analyzed  relatively  more  often  than  rarer 
ones.  But,  on  the  other  hand,  the  present  interest  in  unusual  types  ma\'  render  the 
analyses  of  some  of  these,  as,  for  instance,  the  nephelite-bearing  rocks,  more  abundant 
relatively  to  the  common  ones  than  is  actually  true  in  nature.  As  an  example  of  the 
first  error  it  may  l>e  mentioned  that  not  a  single  analysis  is  to  be  found  of  rocks 
belonging  to  the  order  victorare  (purely  siliceous  rocks,  su(*h  as  igneous  quartz  veins), 
though  the  researches  of  Hewitt  and  others  show  that  these  undoubtedly  exist.  On 
the  other  hand,  a  recent  paper  on  the  igneous  rocks  of  the  Black  Hills  contains  19 
analyses  of  the  phonolites  and  tinguaites,  and  only  four  of  the  (quantitatively  far 
more  abundant  quartz-porphyries,  dacites,  etc.  This  is  not  intended  as  a  criticism 
of  the  paper  referred  to,  but  simply  as  an  illustration  of  the  natural  tendency  to 
pay  especial  attention  to  the  more  interesting  rock  types. 

A  further  source  of  possible  error  is  to  be  found  in  the  fact,  which  seems  to  be 
established  by  general  experience,  that  the  granites  (using  this  as  a  field  term,  as 
proposed  by  Cross,  Iddings,  Pirsson,  and  Washington)  occur  as  a  general  thing  in 
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masses  of  greater  volume  than  the  syenites,  gabbros,  and  nepheiite-s^^enites,  though  - 
this  is,  to  a  certain  extent,  compensated  for  by  the  relatively^  greater  abundance  of - 
the  melaphyres  (basalts  and  diabases)  over  the  leucophyres  (rhyolites  and  trachytes). 
At  present  there  are  no  data  available  which  pennit  any  estimate  of  the  quantitative 
relations  of  the  volumes  of  the  various  kinds  of  igneous  rocks,  such  as  has  })een  made 
for  the  thicknesses  of  the  stratified  rocks  as  a  basis  for  estimating  the  geological 
time  scale. 

It  must  also  be  remembered  that  the  more  femic  rocks  are  much  more  prone  to 
weathering  and  decomposition  than  the  more  salic  ones.  Thus  it  is  comparatively 
seldom  that  we  find  satisfactorily  fresh  occurrences  of  the  peridotites  or  pyroxenites, 
the  former  especially  being  usually  profoundly  altered.  Since  analyses  of  altered 
rocks  are  not  available  for  the  purpose  in  view,  many  analyses  of  these  rocks  have 
been  excluded  from  considemtion,  and  this  will  of  course  affect  the  representative 
character  of  the  data  to  a  certain  but  indeterminable  extent. 

To  what  extent  these  sources  of  error  balance  one  another  it  is  impossible  to 
say,  though  1  am  inclined  to  the  view  that  the  rarer  types  are  more  abundantly 
represented  than  is  warranted  by  their  amount  in  comparison  with  that  of  the  more 
common  rock  types. 

In  any  case  the  reliability  of  the  statistical  method  increases  with  the  number  of 
the  available  data,  and  the  large  number  of  analyses  here  given  would  seem  to  justify 
us  in  the  assumption  that  errors  due  to  these  causes  may  be  neglected.  At  any  rate, 
in  the  absence  of  any  means  of  making  appropriate  corrections,  we  must  assume  that 
this  is  true,  and  accept  the  results  subject  to  future  corrections. 

The  objection  may  also  be  raised  that  another  source  of  error  lies  in  the  rejection 
of  many  analyses  on  account  -of  their  poor  ratings  or  the  decomposed  condition  of  the 
rock  analyzed.  This  will  affect  especially  the  more  femic  rocks,  where  above  all  the 
iron  oxides,  which  are  especially  subject  to  altei-ation  by  the  weather,  are  liable 
not  to  be  separately  determined.  That  the  rejection  of  these  analyses  will  affect  the 
result  to  some  extent  is  undeniable,  but  a  factor  in  statistic*al  methods  of  even  greater 
importance  than  the  number  of  data  is  their  quality.  On  this  account  the  rejection 
of  untrustworthy  analyses,  or  of  those  which  manifestly  do  not  represent  the  original 
rock  composition,  is  thoroughly  justified.  It  must  also  be  remembered  that  m^ny 
analyses  of  salic  rocks,  as  well  as  of  the  more  femic  ones,  are  rejected  on  account  of 
the  nonseparation  of  the  iron  oxides,  etc.,  so  that  the  discrepancy  will  not  be  so  great 
as  might  at  first  sight  be  thought. 

It  is  evident,  however,  that  we  may  have  a  twofold  object  in  view.  We  may 
study  the  relative  quantitative  distribution  of  the  different  constituents  in  the 
various  magmas  represented  by  the  analyses,  thereby  gaining  some  insight  into 
their  relationships  and  connections,  or  we  may  use  the  same  data  in  order  to  arrive 
at  a  knowledge  of  the  average  composition  of  igneous  rocks.  The  f prmer  problem 
may  be  taken  up  first  and  discussed  in  a  general  way. 
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Since  the  system  of  claHsification  on  which  the  analyses  are  arranged  discrimi- 
nates tirst  on  the  basis  of  the  broadest  mineralogical  features,  then  on  the  narrower, 
and  finally  on  the  chief  chemical  characters  of  the  preponderant  minerals,  it  will  be 
as  well  to  examine  the  superior  analyses  in  Part  I  as  to  these  successive  points. 

Taking  up  first  the  classes,  which  are  based  on  the  relative  amounts  of  salic  and 
femic  minerals,  they  may  be  summarized  thus: 


Cla«8. 

Analyiiei*. 

Per  cent. 

I.  Perealane 

652 

38.11 

II.  Dosalane 

676 

39.50 

in.  Salfemane 

304 

17.77 

IV.  Dofemane 

1            «3 

3.68 

V.  Perfemane 

1   " 

0.94 

1,  711 

i 

100.00 

Here  the  great  preponderance  of  the  salic  classes  is  most  noticeable,  to  the  first 
two  (I  and  II)  belonging  77.6  and  to  the  first  three  (I,  II,  and  III)  95.4  per  cent  of  the 
igneous  rocks  of  the  globe,  while  only  4.6  per  cent  belong  to  the  most  femic  classes, 
IV  and  V.  In  other  words,  assuming  that  the  average  composition  of  a  division  is 
that  of  its  center  point,  quartz,  the  feldspars,  and  the  lenads  (feldspathoids)  make 
up  normatively  77.5  percent  of  all  the  igneous  rocks  of  the  globe.  The  average 
rock,  therefore,  will  have  the  general  character  of  a  dosalane — a  point  which  will  be 
discussed  later.  This,  of  course,  is  quite  in  line  with  the  general  but  rather  vague 
knowledge  that  quartz  and  the  feldspars  are  more  abundant  than  the  dark  minerals. 

For  the  next  steps  we  may  confine  ourselves  for  the  present  to  the  first  three 
classes — that  is,  to  over  95  per  cent  of  the  known  igneous  rocks — and  discuss  the 
more  femic  classes  later.  For  the  figures  tabulated  in  detail  reference  may  be  made 
to  the  tables  on  pages  110-112. 

In  the  first  place,  it  is  seen  that  the  orders,  which  are  based  on  the  relative 
amounts  of  quartz,  feldspars,  and  lenads,  vary  very  much  in  size.  A  few  are  large, 
columbare  with  125  analyses,  brittannare  with  378,  austrare  with  241,  germanare 
with  330,  and  gallare  with  199.  In  the  first  of  these  quartz  and  the  feldspars  are 
equal;  in  the  next  two  feldspar  is  dominant  over  quartz,  while  in  the  last  two  the 
feldspars  are  extreme  over  quartz  or  lenads.  A  few  orders  are  moderate  in  size,  as 
canadare  ¥rith  89  analyses,  russare  with  45,  norgare  with  63,  and  portugare  with  56. 
With  the  exception  of  canadare,  which  is  perfelic,  these  have  feldspar  dominant  over 
lenad  (feldspathoid).     The  others  are  represented  each  by  onl}'  a  score  or  less  of 
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analyses,  and,  with  the  exception  of  vaalare,  are  very  rich  in  either  quartz  or  lenads. 
By  far  the  most  numerous  are  the  rocks  of  the  quardofelic  and  the  perfelic  orders, 
which  are  represented  by,  respectively,  630  and  618  analyses  (38.6  and  37.9  per  cent). 
The  quarfelic  and  the  lendofelic  orders  come  next,  some  distance  behind,  with  142 
and  164  analyses,  respectively  (8.7  and  10  per  cent),  while  the  others  make  up  the 
balance,  less  than  5  per  cent  of  the  total  number  of  analyses. 

Taking  up  for  a  moment  the  distribution  of  the  orders  in  the  various  classes,  it 
will  be  found  that  the  persalanes  are  very  largely  quartz-bearing,  the  quaric  orders 
(1  to  4)  constituting  79  per  cent  of  this  class.  In  the  dosalane  class  the  quaric  and 
the  perfelic  orders  are  almost  equally  abundant,  being,  respectively,  37.9  and  48.8  per 
cent,  while  in  the  salfemane  class  the  quaric  orders  are  almost  unrepresented,  but  the 
perfelic  form  65.5  and  the  lenic  30.3  per  cent. 

There  is  thus  seen  to  be,  as  was  to  be  expected,  a  progressive  decrease  in  free 
silica,  i.  e.,  amount  of  quartz,  as  the  amount  of  dark  minerals  increases.  The  average 
composition  of  the  salic  component  of  igneous  rocks  would  then  be  that  of  a  mixtui-e 
of  quartz  and  feldspar,  the  latter  dominant  or  extreme  over  the  former.  It  is  of 
interest  to  note  in  this  connection,  though  the  bearing  can  not  be  enlarged  on  here, 
Teall's  suggestion^  that  quartz  and  feldspar  form  a  eutectic  mixture  of  definite 
composition  (dependent  naturally  on  the  alkalies  present)  which  forms  the  last 
product  of  solidification  in  many  rocks. 

Taking  up  the  rangs,  which  are  based  on  the  relative  amounts  of  salic  alkalies 
and  lime,  it  is  seen  that  they  also  vary  much  in  size,  and  that  there  is  a  progressive 
change  in  character  as  the  femic  components  increase,  as  well  as  with  diminishing 
quartz. 

With  the  exception  of  the  docalcic  and  percalcic  rangs,  to  which  belong,  respec- 
tively, 10.9  and  1  per  cent  of  the  analyses,  the  rangs  are  quite  evenly  represented.  Thus 
the  peralkalic  have  20.9  per  cent,  the  domalkalic  31.2,  and  the  alkalicalcic  36.  On 
the  whole,  then,  it  will  be  seen  that  while  lime  is  abundant,  the  alkalies  dominate 
over  it  decidedly  in  most  rocks.  In  view  of  the  large  number  of  rocks  referred  at 
present  to  such  groups  asdiorite,  gabbro,  diabase,  and  basalt,  supposedly  character- 
ized by  basic  plagioclase  (labradorite,  etc.),  the  small  representation  of  the  docalcic 
rangs  is  very  instructive.  This  is  all  the  more  striking  when  it  is  remembered  that 
some  of  the  lime  here  reckoned  as  forming  normative  anorthite  exists  modally  in 
augite  and  hornblende. 

Without  giving  the  figures,  it  is  seen  that  the  persalane  rocks  are  preponderantly 
either  peralkalic  or  domalkalic,  these  two  divisions  being  about  equally  large  (36 
and  45.3  per  cent),  and  together  constituting  81.3  per  cent  of  the  whole,  while  the 
alkalicalcic  analyses  form  only  16.9  per  cent  and  the  docalcic  and  percalcic  together 

aTeaU,  J.  J.  H.,  British  Petrography,  1888,  p.  401. 
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1.6  per  cent.  In  the  dosalane.s  the  rocks  l)ec*ome  more  calcic,  the  largest  rang  being 
the  alkalicalcic  one,  which  makes  up  just  50  per  cent  of  this  class,  the  domalkalic 
rangs  coming  next  with  23.4  per  cent  of  the  anah'ses,  the  docalcic  having  14.1  and 
the  peralkalic  11.8.  The  salfemanes  are  still  more  calcic  in  character,  46.1  per  cent 
of  the  analyses  of  this  class  belonging  to  the  alkalicalcic  i-angs  and  24  per  cent  to 
the  do(*alcic  rangs.  It  will  also  l>e  seen  that  the  alkalies  increase  in  general  with 
increase  in  normative  quartz,  i.  e.,  silica  content,  while  lime  acts  inverseh'  in  this 
respect.  In  the  orders  containing  lenads  (feldspathoids)  the  more  alkalic  rangs  are 
naturally  more  numerous  than  those  w^ith  much  lime,  though  in  the  salfemanes  there 
is  a  marked  increase  in  the  numlx»r  of  calcic  rangs  in  these  orders,  which  are  totally 
absent  in  the  persalanes. 

Of  the  subrangs,  based  on  the  relative  amounts  of  soda  and  pot&sh,  the  most 
abundant  are  the  dosodic  and  presodic,  which  taken  together  make  up  55.7  per  cent 
of  the  total  number.  Next  to  these  are  the  sodipotassic,  to  which  l>elong  32.4  per 
cent.  The  others  are  few  in  number,  the  jjersodic  having  only  5.3,  the  dopotassfc 
and  prepotassic  5.1,  and  the  perpotassic  the  minute  fraction  0.5  per  cent.  The  great 
preponderance  of  soda  over  potash  is  thus  strikingly  shown,  as  well  as  the  extreme 
rarity  of  tmly  potassic  rocks.  This  last  is  of  especial  interest  in  view  of  the  large 
number  which  are  roughly  called  orthoclase  or  leucite  rocks,  the  comparatively  large 
amount  of  soda  being  ignored  in  the  prevailing  qualitative  classifications.  On  the 
other  hand,  the  small  number  of  persodic  rocks  shows  that  the  very  notable  amount 
of  potash  usually  present  is  in  general  practically  neglected.  It  will  be  observed, 
that  about  1  per  cent  of  the  analyses  belonging  to  the  percalcic  rangs  carry  so  little 
of  the  alkalies  that  these  may  be  neglected. 

In  the  persalanes  the  sodipotassic  and  dosodic  (including  presodic)  subrangs  con- 
stitute about  87.6  per  cent  of  the  analyses,  being  present  in  almost  equal  amount 
(47.9  and  39.7  per  cent).  In  the  dosalanes  the  dosodic  (including  presodic)  subrangs 
preponderate,  the  analyses  which  fall  here  amounting  to  64.8  per  cent,  with  27.8  of 
sodipotassic,  while  in  salfemane  the  dosodic  subiangs  dominate  over  all  the  others 
still  more,  with  a  percentage  of  70.  It  is  thus  seen  that  soda  increases  with  the 
femic  constituents,  while  potash  increases  with  the  salic,  though  not  to  so  great  an 
extent.  A  comparison  of  the  subrangs  with  the  orders  shows  that,  on  the  whole, 
potash  tends  to  increase  with  increasing  silica,  but  it  is  scarcely  necessary  to  give 
the  figures  here.  When  the  rangs  are  examined  in  regard  to  this  point,  the  increase 
of  soda  relative  to  potash,  as  the  rangs  become  more  calcic,  is  very  marked,  a  fact 
quite  in  accord  with  common  knowledge. 

Turning  now  to  the  last  two  classes,  the  dofemanes  and  the  perfemanes,  the  data 
are  less  satisfactory-  on  account  of  the  much  smaller  number  of  analyses.  It  is 
obvious,  however,  that  rocks  composed  largely  of  the  polic  minerals  (pyroxenes  and 
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olivines)  greatly  outnumber  those  with  preponderant  niitie  niinemls  (magnetite, 
ilmenite,  titanite,  etc.).  The  figures  given  by  the  collection  would  indicate  that  the 
pyroxenes  are  far  more  abundant  than  olivine,  and  this  is  in  accord  with  general 
'  knowledge,  though  the  greater  tendency  to  decomposition  of  the  latter  mineral  modi- 
fies considerably  the  relative  figures.  It  is  evident  that  alkalic  femic  molecules 
(acmite,  etc.)  play  a  ver^^  subordinate  part  in  rock  magmas,  the  rangs  represented 
by  analyses  being  pemiirlic  without  exception.  The  conclusion  as  to  the  practical 
nonexistence  of  normative  femic  alkalic  molecules  must,  however,  be  modified  by 
study  of  the  femic  components  of  the  other  three  classes,  in  which  we  find  acmite 
and  sodium  metasilicate  (appearing  modally  in  urfvedsonite,  etc.),  present  to  some 
extent,  though  even  here  very  subordinate  to  the  mirlic  molecules.  Miric  molecules 
(with  (MgFe)O)  are  much  more  abundant  than  femic  calcic,  the  greater  part  of  the 
sections  of  rang  being  permiric,  only  a  few  domiric^  and  still  fewer  calcimiric.  It  is 
obvious  that  this  is  quite  in  line  with  our  knowledge  of  the  rarity  of  melilite.  MgO 
likewise  preponderates  very  largely  over  FeO,  since .  the  great  majority  of  the 
analyses  are  either  permagnesic  or  domagnesic,  there  l^ing  only  a  bare  half  dozen 
in  which  FeO  equals  MgO. 

It  should  be  noted  that  in  order  to  render  this  study  complete  the  sulx)rdinate 
components  in  each  class  should  likewise  be  examined.  Thus  the  remarks  on  the 
distribution  of  the  salic  constituents  should  be  supplemented  by,  study  of  the  salic 
portion  of  the  analyses  belonging  to  the  dofemanes,  that  in  the  perfemanes  being 
negligible.  On  the  other  hand,  our  knowledge  of  the  distribution  of  the  femic 
oxides  would  be  greatly  enlarged  by  study  of  the  subordinate  femic  portions  of  the 
dosalane  and  salfemane  rocks,  which  would  add  much  to  our  too  scanty  data.  As  this 
is,  however,  a  first  approximation,  and  as  such  an  extension  would  consume  much 
time,  it  has  not  been  attempted. 

Looking  at  the  matter  in  a  general  way,  and,  for  the  reasons  just  given,  neglect- 
ing the  consideration  of  the  femic  constituents  and  Classes  IV  and  V,  the  general 
distribution  may  be  illustrated  thus: 

If  we  imagine  the  thre,e  tables  of  the  persalanes,  dosalanes,  and  salfemanes  to  be 
laid  one  above  the  other  in  this  order,  the  axis  (if  it  may  so  be  called)  of  rock  com- 
position will  cut  through  the  system  obliquely  from  alaskose  in  columbare,  through 
tonalose  in  austrare,  to  auvergnose  in  gallare.  The  majority  of  the  igneous  rocks, 
at  least  65  per  cent  or  more,  would  then  be  found  in  an  oval  or  ovoid  having  its 
broader  apex  at  alaskase  and  its  acute  in  auvergnase  or  kedabekase.  The  center  of 
gravity,  so  to  speak,  of  this  would  lie  probably  in  tonalase,  but  near  monzonase,  or 
possibly  andase.  This  is,  of  course,  an  imaginative  and  somewhat  crude  way  of 
stating  the  condition  of  affairs,  but  the  examination  we  have  made  points  to  the  con- 
clusion that  the  average  rock  will  be  close  to  the  center  of  gravity  of  the  system  thus 
roughly  determined. 


THB  AVERAGE  ROCK:. 

Ij^t  iiH  now  rak»»  iip  rhe  'jni»?*rion  of  rh«»  fV^mpoMirion  of  the  a^era^e  rf)ck,  i& 
^^^•miin^rion  from  chp  laru  :ir  hanrt.  ;inii  it>»  p«'*Hirion  in  th«*  -•riCt^m. 

It  in  w»*U  known  thsit  '*>*riniar**?*  of  rht*  ;ivt*rasn*  •"onip«)Hition  «>f  tfa«*  i^eock^  '^nwc 
of  thp  ^yiohp  iuiv«*  rvH»n  msuie  hy  Prof.  F.  W.  cjlark**.  The  lir^t  of  the?*«»  *  wa.**  hfcHMi 
on  '^^^J'  ;Mmiy-*j>«.  nmny  if  rh«*m  inromplere.  of  both  Ign^out^  and  metamorphic  roi.'t? 
from  v;irion>*  localirii*?*  on  the  j^flohe.  ffi?^  'ternnri^  ami  third  '  •^>^niate«are  hap»4*doQlj 
on  :inttiy'««  'if  ro#»k.^  of  rhe  r'niDnl  ."rtate?*  made  by  the  <*hemi»»t:*  of  the  United  .States^ 
r;<>olo$pi*ai  "Purvey,  f^n^i  rieingf  available  for  riie  former  and  '^Si)  for  the  latter,  with  a 
number  of  ^parate  «'ierermination^«  of  ^ilii^a,  lime,  and  alkalies.  An  estimate  of  the 
ar*>rajjre  compr>Aition  of  the  l^^tm^  roek.'*  of  Great  Britain  u*  given  by  Harker. ' 

The«e  fonr  e^ti mates  aj^ree  very  r^loHely  with  <»ai"h  other,  and  will  all  be  foond  in 
tonalofte,  the  •iomvii«'  ^nbran^r  of  tonakMe.  the  alkalicaleic?  nu&g^  of  aostrare.  the 
^Hiardof elie  order  of  do^alane.  The  clo^e  agreement  of  these  four  ia»  quite  remarkable, 
and  their  ponitinn  is  fnlly  in  line  with  the  general  conclosions  drawn  from  the 
preceding  disci;ssion.  It  will  be  interesting  to  compare  with  them  the  revolts 
fnmiMbed  by  the  much  btrger  .^t  of  data  made  available  in  this  coUectioo. 

fTRarr  vrthod. 

There  are  two  methods  prj«wible  by  which  the  avenge  compoi»ition  may  be 
eompnfed  frr>m  the  anaiy^w^  present  in  the  collection.  One  is  that  which  was 
employed  by  both  (.1arke  and  Marker,  namely,  the  simple  addition  of  all  the  sieparate 
determinations  of  the  different  coast itaents  and  subsequent  redaction  to  liM>  parts. 
This  is.  inrieed.  the  rmly  method  available  with  analyses  amused  accordii^  to  the 
older  classriicationM.  with  almo»4t  total  neglect  of  the  quantitative  relatioiis  of  the 
constitoents. 

I  have  calcniated  the  average  rock  in  this  manner  from  the  superior  and  some 
of  the  inferior  analyi^ies  cr^ntained  in  Part  I  of  the  collection.  Of  these  1.811  were 
available  for  the  pnrpfjse.  It  will  lie  seen  later  that  this  number  is  somewhat  higher 
than  that  nserl  for  the  falculation  by  the  alternative  method,  the  explanation  being 
that  I  have  here  included  a  number  in  which,  although  they  are  otherwise  good,  the 
iron  o^cides  ha^l  not  been  separately  determined.  These  oxides  were,  of  course,  left 
fmt  r>f  iu'j'/>unt  in  the  calculations.  When  any  constituent  was  reported  in  an  analysis 
as  present  in  ''trar-es/"  this  was  also  neglected,  as  this  term  means  generally  that  the 
c/mstitnent  was  supposed  to  be  present  in  small  amount,  but  was  not  determined. 


"flnn^,  r.  W..  Hnn.  v.  n.  (ietA.  Hnrwtj  So.  7M.  IWI.  p.ZL  "  Bull.  r.  3  O€ol.  Sorrey  Xo.  1«,  1900.  p.  14. 

h  Ball.  r.  A  Of^fl.  i^nrrfj  So.  OH,  1«7,  p.  12.  dSMrker,  A.,  Oeol.  Umg..  Vol.  XXXVI.  Ifl9».  p.  230. 
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It  happens  thus  that  there  are  fewer  determinations  available  for  the  iron  oxides, 
magnesia,  lime,  the  alkalies,  titanic  acid,  phosphoric  acid,  and  manganese  oxide  than 
for  silica  and  alumina. 

As  a  matter  of  interest,  and  in  order  that  the  present  results  may  be  used  in  the 
future  in  combination  with  other  additional  data,  there  are  given  below  the  number 
of  determinations  used  for  each  constituent  with  the  sum  total  in  each  case.  It  may 
be  added  that  none  of  the  analyses  of  Part  II  were  used,  though  many  in  which  the 
iron  oxides  had  not  been  separately  determined  are  otherwise  good,  since  this  pro- 
cedure would  have  unduly  increased  the  relative  proportions  of  the  other  constituents 
of  these  more  femic  rocks  in  comparison  with  the  iron  oxides,  and  hence  have  intro- 
duced serious  disturbance.  BaO,  S,  ZrO,,  and  the  other  minor  constituents  are  not 
estimated  here.  Clarke's  figures  for  them  are  undoubtedly  very  close  approximations 
to  their  true  value,  based  as  they  are  on  the  analyses  of  the  United  States  Geological 
Survey,  outside  of  which  these  constituents  are  seldom  determined. 


Nomber  of  de- 
tenninations. 

Sum  total. 

Per  cent. 

SiO, 

1,811 

105,  743.  22 

58.239 

A1,0, 

1,811 

28,606.74 

15.796 

1    Fe,0, 

1,625 

5,417.79 

3.334 

FeO 

1,625 

6,295.95 

3.874 

MgO 

1,767 

6,  790.  79 

3.843 

:    CaO. 

1,804 

9, 418. 19 

5.221 

Na,0 

1,804 

7,  a57. 48 

3.912 

K,0 

;           1,794 

5,670.31 

3.161 

H,0^ 

i           1,704 

2,433.69 

1.428 

H,0- 

;              471 

170.83 

0.363 

TiO, 

1,139 

1,183.08 

1.039 

PA 

955 

356.29 

0.373 

MnO 

731 

1 

160.29 

0.219 

100.802 

These  figures,  calculated  to  100  per  cent,  are  given  in  column  I  in  the  table  on 
page  108.  In  column  II  is  given  Clarke's  first  estimate,  based  on  analyses  from 
various  parts  of  the  globe;  and  in  column  III  his  third,  based  on  analyses  of  igneous 
and  metamorphic  rocks  from  the  United  States  alone.  These  two  last  are  likewise 
calculated  to  100  per  cent,  and  his  estimate  for  MnO  is  introduced. 
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SiO,.. 

AlA- 

Fe,(), 

FeO.. 

Mg().. 

CaO... 

NajO.. 

K,0... 

H/)  • 

H,0- 

TiO,  .. 

PA- 
MnO.. 


J 

"      i 

III 

57.78 
15.67 

58.72     1 
15.08 
3.95 

3. 49 

4.50  j 
5.30     ' 
8.21 
2.91 
1.97'' 

59.  89 
15.45 
2.64 
3. 53 
4.37 
4.91 
3.56 
2.81 
1.52 
0.40 
0.60 
0.22 
0.10 

100.00 

3.31 

3.84 
3.81 

5.18 
3.88 
3. 13 
1.42 
0.36 
1.03 
0.  37 
0.22 

0. 55 
0.22 
0.10 

100.00 

100.00 

a  Including  about  0.40  per  cent  of  hygroscopic  water. 

These  results,  it  will  be  evident,  are  very  closely  alike,  though,  as  will  be  seen 
later,  the  average  rock  acc»ording  to  my  calculations  and  that  according  to  Clarke's  do 
not  fall  in  the  same  subrang  of  the  new  system  of  classification,  I  l>elonging  in  aker- 
ose,  but  II  and  III  in  tonalose,  though  all  three  are  transitional  in  character.  The 
most  marked  difference  between  them  is  in  the  silica,  mine  being  notably  lower  than 
the  other  two.  This  is  perhaps  to  be  ascribed  to  the  fact  that  I  have  probably 
included  in  my  data  more  analyses  than  Clarke  has  of  the  more  lenadic  or  more  femic 
rocks,  a  great  many  of  which  have  appeared  since  the  date  of  Clarke's  first  estimate. 
The  still  higher  silica  in  III,  however,  would  seem  to  imply  that  the  rocks  of  the 
United  States  are,  on  the  whole,  somewhat  more  quaric  (siliceous)  than  those  else- 
where, or  possibly  that  more  of  these  have  been  analyzed. 

The  somewhat  higher  figures  for  MnO  in  I  are  to  be  ascribed  to  the  greater  fre- 
quency of  high  percentages  for  this  oxide  reported  in  foreign  analyses,  the  larger 
part  of  which  are  due  to  the  analytical  error  already  spoken  of.  Clarke's  figures  for 
this  are  probably  nearer  the  truth,  and  if  correction  be  made  for  this  the  amount  of 
alumina  shown  in  I  would  be  correspondingly  increased. 

On  the  other  hand,  the  alumina  of  I  is  certainly  a  trifle  too  high,  since  I  included 
in  my  data  some  analyses,  otherwise  good,  in  which  TiO,  and  PjOj  had  not  been 
determined  (rating  A3),  and  in  which  they  have  been  weighed  with  the  alumina. 
Some  SiO,  is  also  included  in  many  of  the  Al^O,  determinations.  TiO,  is  also 
probably  somewhat  too  high  in  I. 

Criticisms  of  this  sort  might  be  made  in  regard  to  nearly  all  the  constituents,  and 
corrections  of  a  greater  or  less  degree  of  probable  correctness  could  be  applied  in 
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each  case.  But  all  three  results  are  admittedly  but  first  approximations;  and,  until 
a  sufficiently  large  body  of  excellent  or  good  analyses  is  available — analyses,  that  is, 
in  which  all  the  important  constituents  have  been  determined — we  can  arrive  at  but  a 
very  rough  approximation  to  the  truth. 

It  must  also  l>e  remembered  that  the  foregoing  estimates  are  based  on  the  assump- 
tion that  the  number  of  anal3\ses  of  any  one  kind  of  igneous  rock  is  roughly  propor- 
tional to  its  abundance  in  nature.  This  point  hfis  alread}'  been  touched  on  above,  but 
it  is  as  well  to  reiterate  it,  since  it  is  fundamental  to  any  discussion  of  the  composition 
of  the  average  igneous  rock  or  of  that  of  the  crust  of  the  earth. 

SECOND  METHOD. 

The  alternative  method  is  based  on  the  number  of  analyses  found  in  each  class, 
order,  rang,  and  subrang,  and  on  the  assumption  that  the  composition  of  each  division 
is  that  of  its  center  point.  The  composition  of  each  division  is  then  weighted  accord- 
ing to  the  number  of  analyses  present  in  it,  and  the  average  composition  then  calcu- 
lated by  the  same  process  as  that  of  the  calculation  of  the  ideal  center  point  of  any 
division  (cf.  p.  81  et  seq.).  The  process,  though  apparently  complex,  is  in  reality 
quite  simple. 

This  method  of  procedure  is,  of  course,  open  to  the  objection  that  the  average 
composition  of  the  pei^salanes  and  the  perfemanes  is  not  at  the  ideal  center  point, 
where  the  amount  of  the  subordinate  mineral  group  is  nil — that  is,  in  the  persalanes 
the  actual  average  rock  would  lie  somewhere  between  its  theoretical  center  point, 
where  there  are  no  femic  minerals  present,  and  the  border  between  it  and  the  dosal- 
anes,  where  there  are  12^  of  femic  minerals.  Referring  to  the  graphic  representation 
of  our  system  of  subdivision,"  it  will  be  evident  (assuming  that  A  represents  the  salic 
portion)  that  this  average  position  will  be  halfway  between  the  vertical  lines  8  and  7 
on  the  left — in  other  words,  where  the  femic  minerals  make  up  6.25  per  cent  of  the 
rock.  The  same  reasoning  applies,  of  coui'se,  to  the  perfemanes.  In  the  subsequent 
calculations,  therefore,  the  appropriate  corrections  will  be  made  for  the  compositions 
of  persalane  and  perfemane,  each  being  assumed  to  have,  respectively,  6i  per  cent  of 
femic  or  salic  components. 

It  may  be  observed  that  the  following  calculations,  as  well  as  those  necessary  to 
obtain  the  results  given  in  tabular  form  for  the  data  of  the  preceding  discussion  and 
the  present  calculations,  were  all  carried  out  with  the  use  of  a  seven-place  table  of 
logarithms,  so  that  the  results  will  be  found  accumte  in  the  last  decimal. 

In  order  to  arrive  at  the  average  composition,  both  the  salic  and  the  femic  com- 
ponents must,  of  course,  be  considered.  The  distribution  of  these,  with  the  compo- 
sition and  ratio  for  each  center  point,  is  given  in  Tables  VIII,  IX,  X,  annexed. 


aCrosa.  Iddin^TH.  Pirason.  Washington.  Jour.  Geol..  Vol.  X.  1902,  p.  678:  Quantitative  Clafviflcation,  p.  121. 
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These  figures  are  used  to  form  equations  expressing  the  relations  in  each  division, 
as  has  been  explained  in  the  calculation  of  center  points,  and  the  solution  of  these 
yields  the  average  composition  of  the  salic  and  the  femic  portions  of  the  average 
magma,  which  are  then  combined. 


Table  VIII.— CLASSES. 


Claw. 

Analyses. 

Percent. 

Sal. 

38.11 

29.63 

8.88 

0.92 

Fern. 

Corrected. 

Sal. 

Pern. 

I 

II 

III 

IV 

V 

652 

676 

304 

63 

16 

38.11 

39.50 

17.77 

3.68 

0.94 

36.73 

2.38 

9.87 
8.89 
2.76 
0.94 

29.63 
8.88 
0.92 
0.06 

9.87 
8.89 
2.76 
0.ft» 

1,711 

100.00 

77.54 

22.46 

75.22 

24.78 

Sal 


=  3.4623 


Fern 

Table  IX.— SALIC  DIVISIONS. 
Salic  Orders. 


Order. 

AnalfseB. 

Per  cent. 

«^- 

F. 

L. 

1 
2 

3 
4 

5 
6 

0 

12 

142 

630 

618 

164 

42 

13 

11 

0.00 

0.74 

8.70 

38.60 

37.87 

10.05 

2.57 

0.80 

0.67 

0.56 
4.35 
9.65 

0.18 
4.35 
28.95 
37.87 
7.54 
1.29 
0.20 



2.51 
1.28 
0.60 
0.67 

5.06 
«-h4.28=Q 

7 

8 
9 

1,632 

100.00 

14.56 
-  4.28 

80.38 
4-9.34 

10.28 

89.72 

9.34=F 

Q 


=  cr  =  8.7276 


aSlnce  normative  quartz  and  lenad  can  not  coexist,  an  amount  of  quartz  sufficient  to  convert  the  lenad  (which  ii 
BMumed  to  be  orthoeilicate)  into  polysilicate  feldspar  is  deducted  from  the  normative  quartz,  and  the  resultant  feldspar 
added  to  the  main  portion. 
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Ill 


lUnR. 

Analyses. 

Per  cent. 

KsO+Nas(). 

CaO'. 

1.  Peralkalic 

2.  Domalkalic 

3.  Alkalicalcic 

4.  Docalcic 

5.  Pertalcic 

341 

1          509 

i          588 

178 

16 

20.89 
31.19 

36.  as 
ia9i 

a  98 
100.00 

20.89 

23.39 

18.02 

2.73 

7.80 

18.01 

8.18 

a  98 

65.03 

1,632 

34.97 

KjO-fNa,0 


=  /5  =  1.8596 


CaO' 
Salic  Subranos. 


Subrang. 


Perpotaseic 

Prepotassic 

Dopotassic 

Sodipotassic  .. 

Doeodic 

Preeodic 

Peraodic 

Percalcic  range 


Percent. 

K^. 

Na^. 

0.49 

a  49 
a  39 

a  55 

a  16 

4.53 

3.40 

1.13 

32.42     ; 

16.21 

16.21 

45.83 

11.46 

34.37 

9.87    ■ 

2.84 

7.03 

5.33     . 

5.33 

0.98 

34.79 

64.23 

100.00 

1 

Na^O 
K,0 


=  r  =  1.8462 


Table  X.— FEMIC  DIVISIONS. 
Femic  Orders. 


Order. 
1 .  PerDolic 

Analyses. 

40 

31 

4 

4 

0 

Per  cent. 

Pol. 

50.64 

29.43 

2.53 

1.26 

Mit. 

50.64 

39.24 

5.06 

5.06 

2.  Dopolic 

9.81 
2.53 
3.80 

3.  Polmitic 

4.  Domitic 

5.  Pennitic  .... 

79 

100.00 

83.86 

16.14 

Pol 
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Femic;  Sections  of  Okderh. 


section. rt 

Analy.«i*t>. 

Per  cent. 

P. 

0. 

1.  IVrpyric 

2.  Dopyric 

1            IH 

22.78 

22.  78 

22 

27.85 

20.89 

6.96 

:i.  Pvrolic  . 

1            19 

24.05 
16.46 

12.03 
4.11 

12.02 

4.  Doniolio 

13 

1       12. 35 

5.   IVrolic  . 

7 

8.86 

! 

8.86 

79 

1 

100.00 

59. 81 

1       40.19 

1 

ftp 

0=>r=1.4882 

"  InchnJes  the  peetioiw  of  Sul>order  in  Cla«R  IV,  Order  4  (adirondackore). 
b  Am  will  appear.  thi«  factor  i«  not  ne»'  ''Xl  In  the  cal<Milation9  which  follow. 

FE.MIC  Sections  of  Rangs. 


Section. 

1 .  Penuirif 

2.  Domiric 

3.  Calcimiric 

4.  Dooalcic 

5.  PercaU'ir 


(Mjf,Fe)0 


Analyses.        Percent.      (Mg,  Fe.iO. 


CaO». 


31 

39 

9 

0 

0 


39. 24 
49.37 
11.39 


39.24 
37.03 


12.34 
5.70 


100.00 


81.96 


18.04 


Sul>rang. 


Femic  Slbra.ngs. 
•Vnalynes. 


1 .  Perinagnmr 

I     2.  Doinapnesic 

3.  Majrnesiferroufi ' 

4.  Poferrous 

5.  Perfern  ms 

I 


19 
51' 

5 

4 

0 

79 


Per  cent. 

24.  a5 

64.56 

6.33 

5.06 


NgO. 

24.  a5 

48.42 

3.17 

1.27 


FeO. 


16.14 
3.16 
3.79 


100.00 


76. 91 


23.09 


M>rC) 


FeO 


=  «=3.3:^ 


lA*t  <]  =  the  niolefulen  of  ciuartz,  or  of  SiO,  in  quartz. 

Let  r  =  the  iiiole(niles  of  <»rthoclase,  or  of  K/)  in  orthoclase. 

I^t  fl  =  tlie  molecule?  of  albite,  or  of  Na^O  in  albite. 

Let  t  =  the  nioleeules  of  anorthite,  or  of  CaO  in  anorthite. 
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Then: 

60q  =  the  percentage  of  quartz. 
556r  =  the  percentage  6(  orthoclase. 
5248  =  the  percentage  of  albite. 
278t  =s  the  percentage  of  anorthite. 

We  shall  then  have,  for  the  salic  portion,  the  equations: 

60q  -f-  566r  -h  5248  -f-  278t  =  100  (Claae) 

a  q  =  556r  -^  524fl  -f  278t  ( Order) 

/?t=r-h8  (Rang) 

^^  r  =  8  (Subrang) 

The  solution  of  these  yields: 

Quartz 10.28 

Orthoclaae 25.60 

Albite 44.53 

Anorthite 19. 59 

100.00 

These  figures  give  the  chemical  composition  of  the  salic  portion  of  loe  average 

rock  as: 

SiO, 65.89 

AlA 20.56 

CaO 3.95 

Na,0 5.27 

K,0 4.33 

100.00 
For  the  femic  portion  of  the  average  rock: 

Let  a  =  the  molecules  of  wollastonite,  or  of  CaO  in  wollastonite. 
Let  b  =  the  molecules  of  enstatite,  or  of  MgO  in  enstatite. 
Let  c  =  the  molecules  of  ferrosilite,  or  of  FeO  in  ferrosilite. 
Let  f  =  the  molecules  of  magnetite,  or  of  FeO  in  magnetite. 
Let  g  =  the  molecules  of  ilmenite,  or  of  FeO  in  ilmenite. 

Then: 

116a  =  the  percentage  of  wollastonite  in  the  femic  portion. 
100b  =  the  percentage  of  enstatite  in  the  femic  portion. 
132c  =  the  percentage  of  ferrosilite  in  the  femic  portion. 
232f  =  the  percentage  of  magnetite  in  the  femic  portion. 
152g  =  the  percentage  of  ilmenite  in  the  femic  portion. 

We  shall  then  have  the  equations: 

116a-f  lOOb-f  132c-F232f    -f  152g  =100           (Class) 
116a  -f  100b  -f  132c  =  2S2<p{  -f  152«pg  =  83.86        (Order  a) 

^  =  b-fc-ff  +  g  (Section  of  rang  *) 

b  =  oj   (c-f-f-fg)  (Subrang) 

232f  =  3  ( 152)  g  =  456g  (Section  of  subrang  c) 
232f-hl52g  =  16.14 


a  As  no  olivine  can  exlBt  (ex  hypotheae)  in  the  average  rock,  the  salic  portion  being  quarlc,  the  section  of  order  is 
perpjrric,  and  hence  no  equation  is  needed  to  express  the  ratio  between  pyroxene  and  olivine— that  is,  the  section  of  order. 

fr  As  all  the  rocks  which  are  known  to  belong  to  Clasees  IV  and  V,  as  shown  in  the  collection,  are  permirlic.  no  equation 
lor  rang  is  needed. 

0 Magnetite  and  ilmenite  are  assumed  to  be  present  in  the  ratio  of  3:1  exactly — that  is.  the  siH^tion  of  subrang  is 
Assumed  to  be  tildohemic  and  the  femic  portion  of  the  average  rock  at  the  ideal  center  point  of  this  division.  This  is  based 
on  a  study  of  the  analyses  represented,  and,  while  not  absolutely  exact,  does  not  vary  notably  from  the  truth.  The  error 
inyolved  will  not  be  great  as  these  constituents  are  present  in  subordinate  amount,  and  the  calculation  is  thus  simplified. 

U128— No.  14-03 8 
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The  solution  of  these  yields: 

Wollaatonitea 18.11 

Enstatite : 54.52 

Ferrcwilite 11.23 

Magnetite 12.10 

llmenite 4.04 

ibaob 

These  figures  give  the  chemical  composition  of  the  femic  portion  of  toe  average 

rock  as: 

SiO, 47.18 

Fe,Os 8.35 

FeO 11.80 

MgO 21.80 

CaO 8.75 

TiO,  2.12 

100.00 
If  we  assume  that  the  center  points  of  persalane  and  perfemane  are  at  the  extreme 
positions  —that  is,  where  there  is  respectively  no  femic  or  salic  component — we  combine 
these  two  results  in  the  proportions  of  77.54  salic  and  22.40  femic.  We  shall  then 
obtain  the  results  given  in  I  below.  If,  however,  we  take  note  of  the  possible  objec- 
tion already  mentioned,  that  the  CAMiter  points  of  these  will  not  be,  in  actual  fact, 
at  these  extreme  positions,  but  that  6.25  per  cent  of  femic  and  salic  components  must 
be  assumed  to  be  present  in  the  persalane  and  perfemane,  respectively,  we  shall, 
on  making  the  appropriate  corrections  and  using,  the  figures  of  Table  VIII,  giving 
the  relations  of  the  classes,  obtain  the  results  seen  in  (I.  Here  the  salic  and  femic 
portions  are  combined  in  the  proportion  of  75.22  of  the  former  to  24.78  of  the  latter. 
It  is  seen  that  the  results  in  each  case  are  practically  identical.  In  III  is  given  the 
re^iults  of  my  first  calculation,  with  H,0,  PjOs,  and  MnO  omitted,  recalculated  to 
100  |)er  cent.  IV  shows  Clarke's  third  estimate,  likewise  calculated  to  100  per  cent 
after  deducting  H,0,  PjO^,  and  other  minor  constituents. 


SiO, . . 
AM)s. 
Fe,(), 
FeO.. 
MgO. 
CaO.. 
Na,0 . 
K,0.. 
TiO,.. 


I. 

II. 

III. 

IV. 

61.69 

61.  26 

59.21 

61.25 

15.94 

15.47 

16.04 

15.81 

1.88 

2.07 

3.38 

2.70 

2.65 

2.92 

3.93 

3.61 

4.90 

5.40 

3.90 

4.47 

5.02 

5.14 

5.30 

5.03 

4.09 

3.96 

3.97 

3.64 

3.35 

3.25 

3.21 

2.87 

0.48 

0.53 

1.06 

0.62 

100.00 

100.00 

100.00 

100.00 

n  An  the  prt«cnt  purpom*  in  not  to  calculute  the  norm,  but  to  determine  the  chemlcftl  oomposltion  of  the  femlo  portion^ 
the  molecules  of  wollaiitonlto  are  not  combined  with  equivalents  of  the  hypersthenes  to  form  normative  diopside. 
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The  norms  of  these  calculate  out  as  follows: 
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I 


I. 


Quartz 

Orthoolase 

Albite 

Anorthite 

Diopside 

Hyperethene  . 

Magnetite 

Ilmenite 


7.97     7.971 
19. 84]  i 

34.  52 [69. 58] 
15.  22J 
"3^ 


7.55 


7.  i6\ 

Us.  821 
11.09/ 

} 


2.72 
0.91 


63 


22.45 


100.00 


All  of  these  are  in  the  dosalane  class — that  is,  have  salic  minerals  dominant  over 
femic.  I,  II,  III,  however,  are  in  germanare,  or  have  feldspars  extreme  over 
quartz,  though  the}'  all  approach  the  border  of  austrare,  with  subordinate  quartz, 
where  IV  belongs.  I  and  II  are  domalkalic  and  belong  i  .  monzonase.  Ill  likewise 
is  domalkalic  and  falls  in  monzonp>se,  though  the  rr,cio  of  alkalies  to  salic  lime 
(1.707)  is  very  close  to  the  l)ord3r  toward  andas3.  IV,  on  the  other  hand,  is 
alkalicalcic  and  belongs  in  the  rang  tonalase.  All,  however,  are  dosodic,  I,  II, 
and  III  being  in  akerose,  and  IV  in  tonalose. 

It  is  obvious  from  this  discussion  that  the  composition  of  the  average  rock 
probably  does  not  fall  well  within  any  one  subrang  of  the  classification,  but  that  it  is 
near  the  border  and  is  hence  transitional  in  chamcter.  Compamtively  slight  changes 
in  the  data  used  for  its  determination  will  therefore  throw  it  into  one  or  the  other 
division  of  the  system.  Its  general  characteristics  are  clear,  notwithstanding. 
Salic  minerals  will  constitute  about  75  per  cent,  and  it  will  contain  considerable 
normative  quartz,  or  an  excess  of  silica  over  that  needed  to  satisfy  all  the  bases. 
The  alkalies  and  salic  lime  will  be  about  equal,  the  former  in  somewhat  greater 
amount,  and  soda  will  be  marked!}-  dominant  over  potash.  The  femic  minemls  will 
fonu  about  one-quarter  of  the  rock,  and  will  consist  chiefl}'  of  hypersthene  and 
diopside,  the  fonner  preponderating,  while  the  quantity  of  magnetite  and  ilmenite 
will  be  small.     Chemically  it  will  approximate  to  the  four  estimates  given  above. 

This  general  position  is  about  what  we  were  led  to  expect  from  the  former 
discussion,  and  it  is  worthy  of  note  that  tonalose  and  andose  are  the  two  subrangs 
most  largely  represented  by  analyses  to  be  found  in  the  tables.  Modifications  of 
these  estimates  must  be  made  in  the  future,  as  more  satisfactory  data  become  avail- 
able with  increase  in  the  number  of  good  analyses  and  as  some  knowledge  is  gained 
in  regard  to  the  relative  masses  of  rocks  belonging  to  the  various  magmas.  For  the 
present,  however,  we  must  rest  content  with  the  approximations  given  above,  with 
the  understanding  that  they  are  subject  to  the  limitations  and  future  corrections 
alread}'  t?xplained. 
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JAST  OF  ABBREVIATIONS. 

In  the  case  of  words  etymologically  alike,  but  in  different  languages,  only  the 
English  form  is  given.     The  other  abbreviations  used  will  be  self-explanatory. 

REFERENCES. 

A American. 

A.  A.  A.  8 American  Association  for  the  Advancement  of  Science. 

Aarb Aarbog. 

Abh Abhandlung. 

Ac Academy,  etc. 

Afh Afhandlingar. 

A.  G American  Geologist  (Minneapolis) . 

A.  J.  8 American  Journal  of  Science  ( New  Haven ) . 

Ak Akademie. 

Ann Annals,  etc. 

A.  R Annual  Report. 

A.  R.  U.  S.  G.  S .  .Annual  Report  of  the  United  States  Geological  Survey  (Washington). 
Att Atti. 

B. Bulletin,  etc. 

B.B BeilageBand. 

B.  C.  G.  It Bolletino  del  R.  CJomitato  Geologico  Italiano  (Roma). 

Ber Berichte. 

B.  G.  S.  A Bulletin  of  the  Geological  Society  of  America  ( Rochester). 

Bl Blatt. 

ff.  M.  C.  Z Bulletin  of  the  Museum  of  Comparative  Zoology  (Cambridge). 

B.  S.  C.  G.  Fr Bulletin  de  la  Service  de  la  Carte  Geologique  de  France  (Paris). 

B.  S.  G.  It Bolletino  della  Societa  Geologic^  Italiana  (Roma) . 

Btr Beitruge. 

B.  U.  S.  G.  S Bulletin  of  the  United  States  Geological  Survey  (Washington). 

C Commission,  etc. 

Cb Centralblatt. 

C.  I.  P.  W Cross,  Iddings,  Pirsson,  Washington. 

Cong Congress. 

C.  R Comptes  Rendus. 

Cte Carte. 

D Deutsch. 

Dep Department. 

Ds Denkschrift. 

Eg.  Kg Eruptivgesteine  des  Kristianiagebietes  (Kristiania) . 

Erdk Erdkunde. 

Erl Erlauterung. 

Exc Excursion. 

Finl Finland. 

F.  K Foldtani  Kozlony  ( Budapest) . 

Fol Folio. 

Fr France. 

G Geology,  etc. 

Ges Gesellschaft. 

G.  F.  F Geologiske  Forening  in  Stockholm  Forhandlingar  (Stockholm). 

G.  Kt ., Geologische  Karte. 

G.  M Geological  Magazine  (London). 

G.S Geological  Survey. 

H History. 
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Hd Handlingar. 

Imp Imperial. 

Ind India. 

In.  DisB Inaugural  Dissertation. 

Inst Institute. 

Int International. 

Ir Irish. 

It Italian. 

J Journal. 

Jb Jahresbericht 

J.  G Journal  of  Geology  (Chicago). 

Jhft Jahresheft 

K Kaiserlich. 

Kt Karte. 

IrA Landes-Anstalt 

Mag Magazine. 

Mem Memoir,  etc. 

Min Mineralogy,  etc. 

Mt Mittheilungen. 

Mus Museum. 

M.  U.  8.  G.  8 Monograph  of  the  United  States  Geological  Survey  (Washington). 

N New,  etc. 

Nat Nature,  etc. 

Nf Naturforscher. 

Nh Natural  History. 

N.  J Neues  Jahrbuch  fur  Mineralogie,  Geologie,  und  Palaontologie  (Stuttgart). 

N.  J.  B.  B Neues  Jahrbuch,  Beilage  Band  (Stuttgart) . 

No Number. 

Notbl Notizblatt. 

Nw Naturwissenschaft. 

P Petrography. 

Ph Philosophy,  etc. 

Phys Physical,  etc. 

Pr Proceedings,  etc.     Also  Preussen. 

Pt Part. 

Q Quarterly. 

Q.  J.  G.  S Quarterly  Journal  of  the  Geological  Society  of  London. 

R Royal. 

R-A Reichs-Anstalt. 

Rec Records. 

Rend Rendiconti. 

Rep Report. 

Rev Review,  etc. 

Sb Sitzungsberichte. 

Sc Science. 

Soc Society,  etc. 

Sp.  K Spezial  Karte. 

T Transactions. 

T.  M.  P.  M Tschermak's  Mineralogische  und  Petrographische  Mittheilungen  (Wien). 

Un University  etc. 

Und Undersdkning,  Undersogelse. 

U.  S United  States. 

U.  8.  G.  S United  States  Geological  Survey. 

V Volume. 

Ver Verein. 
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Vh Verhandlungen. 

Vid Videnskab. 

Wise Wiasenschaft. 

Z Zeitschrift. 

Z.  D.  G.  G Zeitschrift  der  Deut^he  Geologische  Gesellschaft  ( Berlin). 

Z.  K Zeitschrift  fiir  Krystaliographie  (Munchen  h 

MINERALS. 

A apatite  subgroup  (apatite,  fluorite,  calcite,  pyrite,  iron,  etc.  )• 

ab aibite. 

ac acmite. 

am akermanite. 

an anorthite. 

ap apatite. 

C corundum. 

cc calcite. 

cm chromite. 

di diopside. 

en enstatite. 

F feldspar  subgroup  (orthoclase,  aibite,  anorthite). 

fa fayalite. 

f  o forsterite. 

f  r fluorite. 

fs ferrosilite. 

H heroic  subgroup  (magnetite,  chromite,  hematite) . 

hm hematite. 

hy hypersthene. 

il ilmenite. 

ir iron  (metallic). 

kp kaliophilite. 

ks  potassium  metasilicate. 

L lenad  subgroup  ( leucite,  nephelite,  sodalite,  noselite) . 

Ic leucite. 

M mitic  subgroup  (magnetite,  chromite,  hematite,  ilmenite,  titanite,  perofskite,  rutile). 

mt 2..  magnetite. 

ne nephelite. 

no noselite. 

ns sodium  metasilicate. 

O olivine  subgroup  (olivine,  ackermanite). 

ol olivine. 

or orthoclase. 

org organic  matter. 

P pyroxene  subgroup  (acmite,  eodium  metasilicate,  potassium  metasilicate,  diopside, 

wollastonite,  hypersthene). 

pf perofskite. 

pr pyrite. 

Q quartz. 

ru rutile. 

80 sodalite. 

T ^ tilic  subgroup  (ilmenite,  titanite,  perofskite,  rutile). 

tn titanite. 

wo wollastonite. 

X rare  earths,  not  identified,  insoluble  in  melted  KH  (SO4). 

Z zircon. 
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MISCELLANEOUS. 


cor corrected. 

E east. 

lab laboratory'. 

M miles. 

N north. 

n near. 

n.  d not  determined. 

P page. 

p.  n.  d present,  not  determined. 

Priv.  contrib private  contribution  (unpublished) . 

R rang. 

Ref reference. 

S south. 

sp.  gr specific  gravity. 

SR sabrang. 

tr trace. 

W west. 


PA.IIT     I 
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CLASS  I.    PER8ALANE. 

RANG  1.  FREALKALIC.  DAROASE. 


No. 

SiO, 

AlA 

Fe,0» 

FeO 

MgO 

1 

80.99 

12.21 

0.38 

0.60 

0.40 

A3.  Ill 

i.sm! 

.120 

.002 

.006 

.010 

2 

'  79.69 

13.49 

0.14 

2.08 

0.66 

AS.  Ill 

1 

.132 

.001 

.030 

.017 

i 

1 

A8.  Ill 

2 

A3.  Ill 


1 

A3.  Ill 


.III 


.III 


0.07  ,     0.31 
.001  .005 


I 

K,0 

H,0-t- 

H,0- 

CO, 

1           1           i 
TiO,    PA  !  MnO    BaO 

1           ' 

Sum 

Sp.gr. 

'    2.47 

2.29  ' 

99.72 

1    .«« 

i 

1 

1 

2.71 

n.d. 

1 
1 
1 

99.31 

1 

1 

.028 

i 

1 

1 

1 
( 

1 

RANG  1.    PREALKALIC.    DARGASE. 


81.43     13.70       1.58 
1.357  .134  .010  ! 

80.36  i  11.12  i     1.77  I 


1.839 


.109  .011 


n.d. 

(.020) 

n.d. 

(.022) 


0.06 
0.56 

.014 


RANG  1.    PREALKALIC.     DARGASE. 


RA.N'G  2.    ALKALICAIXJIC. 


75.05     13.16       1.63 


1.2ftl 


.129!         .010 


u-    I 


I 


72.0:J     14.87  ;     3.11  I 

1.201  .14li  I         .020 

80. 55  '     9.  87  '     2. 13  , 

I 

1.343  .(m  .013  I 


n.d. 


77.55  1 

1.29R 

1 

1 

A3.  Ill 

14.61 
.143 

RANG  2.    ALKALICALCIC. 


0.37       1.02 

1.28! 

0.92  ! 

100.36 

.007           .016 

.013 

0.67       1.82 

2.47  ' 

1.96 

100.73 

.012  1        .030  , 

1 

.026 

1 

83.59  1 

5^  42 

trace 

trace 

trace 

3.44 

5.33 

1.37 

0.76 

'     99.91 

A3.  Ill 

1.898  . 

.053 

— 

— 

^- 

.062 

.086 

.015 

1 

2 

76.93  ' 

14.35 

0.85 

0.23 

0.12 

1.29 

2.71  , 

0.60 

1.01 

|1.71 

99.80 

A3.  Ill 

1.282  i 

.141 

.006 

.003 

.003 

.023 

.043 

.006 

1 

1 

1 

! 

/  1 

i 

y.   .. 

1 

' 

3.07 

0.38 

1.80 

0.92 

2.58 

1.57 

' 

100.16 

2.468 

.043 

.010 

.032 

.014 

.027 

■ 

18® 

2.21 

1.37 

1.41 

0.78 

2.32 

2.02 

trace 

100.12 

2.523 

.080 

.064 

.025 

.013 

.024 

20° 

n.d. 

0.81 

2.21 

0.42 

2.43 

1.06 

^            1 

99.48 

(.026) 

.020 

.089  1 

.007 

.025 

1 

;                  1 

2.21 

.030 


0.32 


2.12       1.43  1     1.62 


.008         .038  I        .022  .017 

I  I  I 


n.d. 


0.57     0.08 

I      .0(M  '       .001 

i      I 


1 


100.51 


I 


RANG  2.    ALKAUCALCIC. 


1 

75.71  ' 

1 

13.73 

n.d. 

4.51 

0.45 

1.47 

0.96 

0.61 

2.00 

99.44 

2.385 

A4.  IV 

1              1 

'       1.262 

.134 

.062 

.011 

.027 

.0.5. 

.006 

2 

1  82.45  : 

1 

8.36 

2.54 

n.d. 

0.82 

1.73 

2.36 ; 

0.78 

0.23 

1.04 

0.15 

99.96 

2.648 

A3.  Ill 

1.874 

1 

.062 

.015 

(.080) 

.006 

.080 

.089 

.006 

.001 

PEBSALANE. 
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SUBCLASS  I.     Q+F+L  EXTREME  OVER  C+Z. 

ORDER  2.     DOQUARIC.     BELGARE. 

SUBRANG  1.    PREPOTA8SIC. 


Ineltifiive. 


Norm, 


Locality. 


or  14,5       tjitO.S 
ab   2.G 
An    D.a 
C     8.fl 


1 


or  15.  e 
ab  O.S 
AH  ^.5 
C      9.« 


hy  5.6 


HeideiiBtem, 
St*hwarzwald, 


Mount  BiechofE,  Tae- 


Analyst, 


Reference. 


I 


Author's  name. 


Bun&en'ji  Lab*  |  A.  Bchmidt,  I  Porphvrv. 

oraton^  \      cLN.  J.,  1889,  I»p,  95  ' 


H.  Bomm^rlatL     A.v.  Gt^oddeck,  Porphvrv* 

Z.D.G,G.,  XXXIX,  '  '   ' 

p.  80,  imi. 


Hemarkis* 


SUBRANG  2.    SODIPOTA&SIC. 


Q 

AK.a 

or 

7.2 

ab 

«.l 

an 

1.9 

C 

10.0 

Q 

5g.6 

or 

14.^ 

ab  35. 7 

nn 

».a 

C 

4.2 

hyZ9 


hy  1. 4 


Pine  I^ake,  Ontario.     I  K.  N.  Ev'anH.        F.  D.  Adauid, 

B.  G.  S.  A-,  IX, 

p.  169.  1898. 


Graiiiiigill,  Cnrrot-k 
Fell,  England. 


L.  J.  Spencer.       A,  Harker, 

I       Q.  J.  G.  S.,  LI, 
i      p.  141,  1895. 


Nodule  in  gmn< 
ite- 


Greben. 


SUBRANG  3.   PRBSOBlC 


or    S.  3 
ab  19.9 

or    3.3 
Ab  23.5 

«ti  e.4 

C     7.0 

n«  2.9 
wo  7.1 

hy  0,3 
mtO.  7 
bmO.a 

Berkeley^  California. 

Schwarzthalf  Wind- 
miWe  Mountains, 
Switjcerlaitd. 

C.  Rilttche. 

Serd*. 

C.  Palflche, 

B.  DeiJ.  G.  Un.  Gal*, 
I,  p.  e7,  18»4. 

C.  i^'hmidt^ 
K.  J.  B.  B., 
V[,  p,  432,  1886. 

Sodfl-rhyoHte. 

Porphyry. 

Al,Og  low? 

gk?histi:)0e. 
Not  fre^h. 

SUBRANG  1.    PREP0TA8SIC. 


Q    2)3.0 

by  5, 4 

t>T    15h0 

intS.3 

ab    7.9 

an    ii.9 

C     5,7 

Q    S3.1 

hy  I.T 

or  13.3 

mt  1.6 

ab    7.» 

an   7.0 

C     S.d 

Q    ^}.^ 

hyS.S 

or  13.9 

ab    3.7 

an  10. » 

C      2.6 

An^ra,  IjB>jo  Mag- 
giore,  Italy. 


Invorio  Superiore, 
Lago  d'Orta,  Italy. 


Garranis,  County 
Wftterford.  Ireland. 


L,  Rieriardi.  L.  Hitx'iardi} 

Att.Ac.Gioen., 
XVIII,  p.  H,  18S5. 


L.  Ricciardi, 

Alt  Ae.Gioen.T 
I      XVIIl,  p.  21,  1885, 


L.  Kiceiardi. 


Jones  and  Rob- 1  F,  W.  C,  Reed, 
in^n.  Q.  J.  G.  S.,  LVI, 

\      p,  B7%  1900, 


Porphyry- 


Porphyry, 


Feleite. 


SUBRANG  2.    SODIPOTASSIC. 


Q  ^,7 
or  H.5 
ab  11,5 
an  10.  D 
C      6.7 


hy4.8 


Eruption  1888-89, 
Vulcmno,  jEolian 
lalonda. 


I 


L.  Eiwiardi,      I  G.  Meticallt, 

Gior.  Min.,  Ill, 
]      p.  107,  1892, 

I 
I 


Quarts -andesite. 


Bomb, 
P,0,  high? 


SUBRANG  3.     PREfciODIC. 


Q   tiO.5 
or    8.3 

ab    7,9 
an   7.5 

C    s.s 

or    4.5 
ab  20. 4 
an    S.  a 

C       0.fi 

hri,4 

by  4. 7 

Alauai,  Ecuador. 
Oberhunden.  West- 

J.  Siemiradzki. 
Bttmer. 

J.  Biemtiadzki,                i 
N.  J.,  B,  B.,  IV, 

p.  209,  1886.                   ' 

O.  Mug^e, 
N.  J.,  B.  B.,  VTTT, 

p.  568,  imz. 

Dadte. 

Quart  z-kerato- 
phyre. 

Noefre^. 
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X«x         SaL\      AM\     Ffsi>|     F^eO     1M>    OiO     Xii,0      K.O     H,0- H/>-    00^     IK),     PA    MnO    BiiO      Sum      Spcgr. 


I 


I  791^       3l«I       3L»       BLd.     a04     ^4^       a^>       1.19       7.» 

AkVr  L4K         .«»         .«t        .MCf         .'mt       .«M         .«»         .«o 


tnce  100127 


CIJkS8  1.    PEB&JLLAXE. 


1  7^<M     n.9lf^      a:S;      a«»    OliM    <X«?      Ol:M      <iL^      1.41 

JO.  m  LSR  .117  .out  .«»        .gK        .(iU  iM  .«cs 


loaoi 


ul:si»l  mLkLCJLLic.   axjlsca». 


1 

JO.  c 

S 

A2.  U 

•I 
A2LIX 

JJL  1 


7917^ 

7«wl^ 
7Si3» 

731  as 

t2a 


1^47      «1<M      (i)L9e    OLUjOll3       V»      ikQl      <>.<»>    OiOl^  0.1$    tnce    tiace    aOS     ICaST 

.Wm  .       .«M  .«3        .«»        .«»  .«£  .dM  .«K      


1<IL9»       Lis      BLd.     03&     Ol2?       ±13      3l31       0.S? 


12.» 
12:73 


WL4C 


98i» 


<}L<f&       (XW     aU     aili       2.3»       (k50       0.«     0l17     MMMt    9i^     Oil 

.JM  .on         .(HM         .«£  .«»  .(il»  -Oft       — 


Ol  3»  a  U»     a  I.^  '  0.  '>!  L  S4  tfi  »I  L 13                            tzace  t»ee  0 14                 lOQl  IS 

.Ott  .IMS         .««  .«•  .U»  .072                                                       .«t 

0l22  Ol!»     OlOT  a.oJ»  LTif  <l.3«  0.9e     0.\.y                skU  0.2?  tan    tiKe    1«K3» 

.«&  .012,    .ue ;  .ins  .a»  am  -Ott  .ok  — 

0.»  OLlif     0.22  0.«1  1.91  .%17  4.51     0.53                0.W  0.(tt  tasce    0.02     100. » 


M 


.oui        .on         (M 


7 

74.  t» 

l«w21 

MIT 

t.ai» 

.i» 

S 

7^43, 

tLi» 

Mm 

1.J7*; 

.ua 

9 

79LOII 

LL» 

4&I1X 

t.»| 

.111 

IS^ 

!  75w27 

12:« 

.A3LIZI 

LAfri 

.!» 

u 

iU.  IT 

12 
mlT 


78^94 

75w30 

L2H» 


12.20 

.lai 

11.40 
.n2 


tEK«        LW,0.«  0.2»  1-1*  3L**       L23 

.017         .9EL  .OK  419           .!■» 

0.77  I    O.HS  I  0.30  tara  1.42  ^m      (L^ 

.um!      ,9m      .4W-  —  .OB        .ofn 

2.23;     II..L     0.12  0..%  1.17  7.27       0.90 

.014'    ^.ia»)       .Ml  .am  .oo        .ots 

LW-     lu.L     0.47  0.32  L 14  ♦f.-M^       0.01 

.ai2|    '.(Ok}      .012  .oi6  .a»        .«•! 

2.34      ii.<L     0.32  0.57  L-^  4.66       L  L5 

•  .OB)      .(■»  .(RD  .QM       .an 

^40      ii.<L     0.00  0.75  L45  0-13  i   

i,(MK^         .(B6  .(nS  .OB           .OB 


.ow 


0. 01^    ttaw    0. 09 

.on 

0.12 

.OIK 


0.29 

OM 


991.7&     2.04 


99w30     2.009  I 


99.!»     2.«K3  i 


109.03     2109 


99.04 


2:4^ 

IT* 


UILU9    2.9r 
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ORDER  2.    DOQUARIC.    BELGARE-Continued. 

SUBRANO  1.    PREPOTA88IC. 


Inclusive. 

Norm. 

Locality. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

Q    66.0       di  1.7 
or     7.2       hy4.8 
ab    2.6 
an  10.3 

Between    Liyan  and 
tJsku,  Persia. 

V.  Steinecke. 

V.  Steinecke, 
Z.Ge8.Nw.  Halle,  VI, 
p.  70,  1887. 

Pitchstone. 

ORDER  3.     QUARFELIC.     COLUMBARE. 
SUBRANG  1.    PERPOTA8SIC. 


Q  48.9 
or  40.0 
ab  2.1 
an  8.1 
C     8.1 


I 

^y.  J- 2  '  Riggenbach  Thai, 
^*®-*        S^hwarzwald, 
Baden. 


Bunsen's  Lab- 
oratory. 


A.  Schmidt, 
cf.N.J.,  1889,I,p.»5. 


Porphyry. 


SUBRANG  2.    DOPOTASSIG.    MAGDEBURGOSE. 


ZrO, 

8 

NiO 

SrO 

Li«0 


NiO 


O.Ob 

none 

npne 

tAce 

trace 


F 

SrO 
LifO 


SrO 
LifO 


0.04 

none 

trace 


none 
trace 


LifO       0.10 


80i 


0.10 


B|Os       1.24 


Q  47.8 
orS5.6 
abll.5 
an  0.8 
C     1.4 

Q  48.9 
or  81.7 
abl7.8 
an  1.1 
C     1.1 

Q  87.1 
or  88.4 
abl9.9 
an  0.6 
C     1.8 

Q  87.7 
or  40.0 
abl6.2 
an  2.5 
C     2.8 

Q  87.8 
or  88.9 
abl4.7 
an  2.8 
C     3.5 

Q  40.7 
or  81. 1 
abl5.7 
an  2.8 
C     8.0 

Q  51.8 
or  21. 1 
ablO.O 
an  1.4 
C     9.9 

Q  89.7 
or  41. 1 
abl3.6 
C     1.4 

Q  88.1 
or  43. 4 
ablO.O 
an  2.8 
C     0.4 

Q  41.2 
or  38. 4 
ab  9.4 
an  1.4 
C     3.5 

Q  47.5 
or  27. 8 
abl2.6 
an  2.8 
C     3.7 

Q  86.7 
or  86.1 
abl2.0 
an  8.6 
C     1.1 


hy  1.4 
mt  0.8 


hy  2.9 


hy  0.4 
mt  0.2 
hmO.5 


hy  0.6 
mt  0.5 


hy  1.7 
mt  0.2 


hy  0.6 
mt  0.5 
hml.l 


hy  8.4 


hy  1.3 
mt  0.9 


hy  4.0 


hy  4.4 


Near  Blowing  Rock, 
Watau«i  County, 
North  Carolina. 


Pine  Lake,  Ontario. 


Felch  Mountain, 
Michigan. 


Silver  Cliff,  Colorado. 


Currant  Creek  Can- 
yon, Pike's  Peak, 
Colorado. 


W.    F.    Hille- 
brand. 


N.  N.  Evans. 


H.  N.  Stokes. 


L.  G.  E^kms. 


W.    F.    Hille- 
brand. 


Buena  Vista  Peak, 
Amador  County, 
California. 


Cam  Brea  Hill,  Red- 
ruth, Cornwall. 


Alvensleben,  n.  Mag- 
deburg, Saxony. 


Klinzerberg,  n.  Mag- 
debuig.  Saxony. 


Rican,  n.  Prague, 
Bohemia. 


W.    F.    Hille- 
I      brand. 


hy  4.6  I  Arona,  Lago  Mag- 
I      giore.  Piedmont. 


hyii.4    St.  Thomas  Mount, 
Madras,  India. 


Phillips. 


Hampe. 


Bodliinder. 


K.  Preis. 


L.  Riociardi. 


P.  C.  Roy. 


A.  Keith, 

B.  u.  s.  G.  s.,  las, 

p.  52,  1900. 

F.  D.  Adams, 
B.  G.  S.  A.,  IX, 
p.  169,  1898. 

H.  L.  Smith, 
M.  U.  S.  G.  S., 
XXXVI,  p.  389, 1899. 

W.  Cross, 
17A.R.U.S.G.S., 
II,  p.  324,  1896. 

E.  B.  Mathews, 

B.  U.  S.  G.  S.,  148, 
p.  160,  1897. 

H.  W.  Turner, 
J.  G.,  Ill, 
p.  407.  1895. 

J.  J.  H.  Teall, 
Brit.  Petrog., 
p.  314,  1888. 

F.  Klockmann, 
Jb.  Pr.G.  L-A., 
XI,  p.  192,  1892. 

F.  Klockmann, 
Jb.  pr.  G.  L-A., 
XI,  p.  180,  1892. 

F.  Katzer, 
Jb.  Wien.  G.  R-A., 
XXXVIII, 
p.  411,  1898. 

L.  Ricciardi, 
Att.  Ace.  Gioen. 
Catania,  XVIII, 
p.  7,  1885. 

T.  H.  Holland, 
Mem.  G.  S.  India, 
XXVIII,  p.  142, 1900. 


Quartz-por- 
phyry. 


Granite. 


Granite. 


Rhyolite. 


Granite. 


Rhyolite. 


Granite. 


Quartz-por- 
phyry. 


Quartz-por- 
phyry. 


Tourmaline- 


Also  in  17 
A.R.U.S.G.S., 
I,  p.  721, 1896. 


ALO,  hiffh? 
Alkalies  low? 


3  meters  from 


p^^matite.       I      contact 


Porphyry. 


Chamockite       i  Sum  high, 
(hypersthene- 
granite).         I 
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CHEMICAL   ANALYSES    OF    IGNEOUS    ROCKS. 


CLASS  I.    PERSALANE-Continued. 

RANG  1.    PERALKALIC.    ALASKASE. 


No. 

SiO, 

AlA 
11.24 

Fe,0, 

FeO 

MgO 

CaO 

Na,0  ^ 

K,0 

'               1 

H,0-h  iH,0-    CO, 

1           1 

TiO, 

PA 



0.02 

MnO 

BaO 

Sum 

8p.gr. 

1 

77.28 

1.74 

none 

0.21 

trace 

3.10  ' 

4.55 

1.16  j 

0.17 

trace 

1 

99.47 

A2.  11 

1.288 

.110 

.011 

.005 

■ 

.OSO  1 

.(M9 

i 
1 

1 

1 

2 

73.85 

13. 15 

3.27 

0.36  ;  0.32 

0.82 

2.29 

5.42 

0.71  1 

!            !0.06 

0.09  1 

100.34 

A2.  II 

1.231 

.  129 

.020 

.005         .008 

.014 

.037 

.058 

1 

1                

.001  1 

1 

3 

79. 57 

11.41 

0.20 

0.  70  '  trace 

0.21 

3.46 

3.52 

0. 61     0. 18 

0.11  1  trace 

none    0.  Oo 

100.02 

Al.  I             1 

1.326 

.112 

1 

.001 

•    .010  1    — 

.003 

.a56 

.037 

.001  1    — 

1 

1 

4 

74.62 

10.01  , 

3.85 

1.72  !  0.33 

2.43 

3.33 

3.38 

'            1            1 
0. 24  '            1                        1 

1            ' 

99.91 

A8.  Ill         ' 

l.'i44 

.098 

.024 

.024  1      .008 

.043 

.a53 

.036 

1            1 

1 

i 

1 

5 

77.  a5 

12.84 

0.56 

0. 14     tmce 

0.57 

2.81 

5. 52 

'            1 

0. 48     0. 22  ;  none  !  0. 12    none 

1            1 

none    none 

100.31 

Al.  I 

1.284 

.126  i 

.004 

.002  1    

1 

.010 

.(M5  , 

.059 

.002       

1 

6 

76.87 

12.52  \ 

0.67 

none   :  0.09 

0.49 

2.47 

5.78 

0. 52     0. 25                0. 11 

o.a5 

■ 

99.82 

A2.II 

1.281 

.122 

.004 

,      .002 

.009 

.040 

.062 

!    .001 

—  i  — 

7 

75. 52 

14.11 

1.74 

0. 08     0. 10 

0.78 

3.92 

3.63 

1          1 
0. 39              1              none  : 

none  ! 

1 
100. 38  , 

AM 

1.255 

.138  ; 

.011 

.001  •       .003 

.014 

.063 

.a» 

1            i   ""   1 

1 

1 

8 

77.  as 

12.00 

0.76 

0.  86     0. 04 

0.80 

3.21 

4.92 

1                       1 
0.30     0.14                0.13  I  trace 

trace  1  trace 

i 

100.55  ' 
0.15  I 

Al.  I 

1.284 

.118 

.005 

.012         .001 

.014 

.051 

.a=>3 

1               1      .002  1    

—  r  — 

100.40 

9 

77.02 

11.  tw 

0.  32 

1.09     0.14 

1.24  • 

2.85  ^ 

5.21 

o.:«,         1         1 

trace  j 

99.85 

1 

A3.  Ill 

l.'2M 

.114 

.002 

.015         .004 

.022 

.(M6 

.056 

i 

10 

73.11 

13. 16 

0.62 

0.  23  '  0. 19 

0.54 

2.85 

1 

5.10 

4.a5 

0.14 

99.99  1 

A3,  in 

1.219 

.129 

.004 

.003  !       .005 

.010 

.046 

1 

.a%5 

1        ! 

.0.2, 

11 

77. 33 

I 

12.55  ' 

0.91 

n.  (\.     0. 10 

1 
0. 17 

3. 19  j 

4.80 

0. 53  '  0. 15  1  none  |  0. 09  ]  trace 

1 
trace  \  trace 

99.82 

A2.  II 

1.2t)9 

.123 

.005 

(0.10)         .003 

.003  . 

1 

.051 

.061 

.oo:, 

12 

75.84 

13.  :w 

1 

1.45 

n.  (I.     0. 10 

0.07  ! 

3.  .33 

4.73 

1                                          1 

0.  71     0. 18  (  none  '  0. 09  '  trace 

trace    trace 

99.88 

A2.  II 

1.2M 

.131  i 

.0(H) 

(O.lM)          .003 

.002  1 

.053 

.ftW 

1 

1                    .001  1    — 

—       — 

Vi 

77.68 

11.81 

0.72 

0.51      0.18 

0.72  1 

2.96 

5.00 

0.  27     0. 04 

0. 14  1  0. 10 

trace 

100. 13 

A2.  II 

1.2Uft 

.116 

Am 

.007         .005 

1 

.013 

.048 

.a53 

.002  :       .Wn 

14 

74.24 

14.50  1 

1.27 

0.  67  '  0.  25 

0.11 

3.(X) 

3.66 

2.04 

0. 20  1  0. 07 

0.06     0.18 

100.28 

Al.  I 

1.287 

.,«, 

.U08 

.0(»8  1       .006 

.002 

1 

.048 

.039 

.003         .001 

.001  1      .001 

15 

7i.:i3 

1  11.18 

1                1 

3.  m 

1.45  1  0.88 

2.10 

3.  51 

3.49 

0.92 

0.  74  i  0. 12    trace 

0.32     0.03 

100. 16  i 

1 

Al.I 

1.189 

1 
1         .100 

.  (RJfi 

.020  1      .022 

.088 

.0-16  , 

.o;i7 

,      .002      — 

1            i 

.005      — 

16 

81.08 

!  11.45 

n.  d. 

0. 21     ince 

0.46 

1 
2.30 

3.64 

0.60 

1            ' 
I            1 

1            i 

1 

99.74 

A3.  Ill 

1.851 

1         .112 

— 

.008  .    

.009 

.087 

.089 

17 

74.54 

14.86 

2.63 

0.23 

trace 

0.29 

3.49 

3.73 

0.87 

trace 

100.54       2.66 

A8.  Ill 

1.242 

.146 

.016 

1      .oc» 

.005! 

.056  1 

.039 
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ORDER  3.     QUARFELIC.     COLUMBARE-Continued. 
SUBRANG  3.    BOD1POTAS31C.    ALASKOSE. 


Inclusive. 


SrO        ti»oe 


8  none 

SrO        none 


feSj       0,11 


F  OM 

LM>       trace 


traee 
trmcre 


tniee 
trace 


BOw 
SrO 
U3O 


aog 


U^       1»c« 


Norm. 


Locality. 


Analysis 


Q  41,3  h:r  Q.fi 

<}r!l?.3  hmL7 

C     1.1 

Q  87.5  h;  O.B 

or«L3  mtL2 

C     3.0 


Q  4h.2 

An  0.8 
C     hi 

Q  39.0 
or  20.0 
»b2T.S 
an  2.5 

Of  32.8 
lib -23. 6 
tin  2.8 
C     1.2 

Q  3^9 
Dr34.S 
&b2l.D 

C     1.1 

Q  30.7 
or  21.7 

Hb33.0 
an  3.9 
C     2.2 

,  Q  37.5 

I  Hh36,7 
an  3.9 


Q  37.3 
ur  31, 1 
Ab24.1 
an   rs,3 

Q  36.S 
or  30. 6 
ab24.1 
an  2.« 
C     l.P 

I  Q  40. 1 
or  ^.  4 
all  26k  7 
an  0.» 
C     l.H 

Q  3A.3 
or27.S 
*ib27.8 
an  O.fi 

C     2.7 


I 


ZlOt       none 

CI  O.W 

F«S,        0.C4 

C^>0        none 

Ca  BTid  Fb    tioftfs 


14  »a4 

or  29.  ?t 
Ab2&.2 
Htt   3.G 

Q  -12.0 
or  21,  7 
ab25.2 
An  0.  & 
C     &,  4 

or  20.6 
abm3 

I  an   1.9 


'  Q  52.4 
I  or  21. 7 
[  »bl9.4 
1  an  2.6 

I  C     2.3 


hy  LI 
mt  0.2 


di  Le 

wo  3.1 
mt  fi,6 

mt  a.  4 

hmO.  B 

hrO.3 
mt  0,7^ 

hf  0.8 
mt  0,3 

bmL« 

rat  1.7 

di  2.7 
by  1.7 
mt  0.5 

by  0.6 
mt  0.9 

hv  0.2 
hmO.9 

Fox  liknds,  Maine, 


Konterey,  Franklin 
Coiukty^  Pannsyl- 


Bam  Christian  Mlne^ 
Montj^omery 
County,  North 
Carolina. 

Waiitfharaf  Wiscon- 
sin. 


Nettie  Mine,  Butted 
Montana. 


Nettie  Mine,  Butte, 

Montana. 


Magmder  and 
Jonei. 


L.  G.  Eakins. 


W.    F.    Hille- 

biand. 


W.  Weidman. 


Reference. 


Author'^  naine.  1       Remarki, 


G*  0.  Smith, 

Greol.  of  Fox  Ipland^, 
Id.  Disa.,  11^93,  p.5L 

U.  H.  William^ 
B.  U,  S.  ti,  a,  148. 
p.  81,  1897. 

J.  8,  Dillen 
A.  J.  S.,  VII,  341, 

1899. 


.\porhyolite. 


Quartz- por- 
phyry. 


Rhvolite. 


Not  descril>ed. 


&.  Weidman,  Bull.  Ill,  !  Granite. 
G.  Nh.  S.  Mich.,  1 

p.  2,  1898. 


H.  N.  Stofcee, 


,1 


H.  N.  ^iokm. 


W.  H.  Wee^l, 
J.  G.  VII, 

'       p.  739,  1H99. 
I 

I  W.  H.  Wee*l, 
!  J.  O.,  VII, 
I       p,  739,  1899 


I  Apliti!. 


'  Aplite. 


Obsidian  Cliff,  Yel- 
lowstone National 
P*rk. 


J.  E.  WhitfieM. 


Sentinel  Point,  Pikes 
Peak,  Colorado, 


VV.     F.    mile- 

brand. 


Platte  Canyon  J  Jeffer- 
Bon  County,  Colo- 
rado. 

Rofllta,  Colorado. 


I 


H.  N.  Stok^. 


Tordrillo  Mountains, 
Alaska. 


L.  G.  Eakini. 


H.  N.  Stokes. 


hr  0.3 

hml.5 


Tonirillo  Monntaine, 
Alaska. 


I 

I  H,  N.  Stoker. 


liT  0.7 
m't  1.2 


by  O.a 

mt  1.9 


at 

4.fl 

by 

l.b 

tot  4.ti 

hm 

O.fe 

Pyramid  Peak,  Eldo* 
Tsdo  County,  Cali- 
fornia, 

Near  Willow  Lake, 
Plumas  County, 

OaLifomia. 


Mazarunt  DiMrict, 
British  Guiana. 


G,  Steiger, 


W.    F.    Hille^ 
brand. 


J.  B.  Harriion. 


J.  P.  Iddirvgs,  1 

7  A.  R.  l"  S.  G.  S., 
p.  282,  1888. 

E.  B.  Mathews, 
B.   U.  S.  G.  S.,  150, 
p.  177,  1898, 

E.  B.  Mathews, 
B.  U.  S.  G.  H.,  148, 
p.  179,  1897. 

W.  Croei(, 
17  A.  R.  L. .  S.  G.  *«., 
324,  1896. 

J,  E.  Spnrr, 
A.  G,,  XXVp 
p,  231,  1900* 

J.  E.  Spurr, 
A.  G.,  XXV, 
p.  229,  1900. 

\V.  Lindf^ren, 

A,  J.  S,,  III, 
p.  306,  18^7. 

J.  ^.  IHller, 

B,  U,  S,  G,  S.,  148, 
p.  192,  1897. 


J.  B.  Harrison, 
Priv.  Contrib. 


Ob«ridian. 


Biotit^l^ranitiv 


by  0.4 1  Beruflonlskarcl,    lee-  ,  C.  W,  Schmidt, 
i      land. 


Q  39, 7       mt  0. 7 
or  21.7      bm2.a 

I  ab29.3 
an  1.4 

I  C     4,7 


1 

Botallackf  Cornwall.    1  Phillips. 


Granite. 


PitchNtone. 


Alaskite. 


Tcmlrillite. 


GranStite* 


Rhvolite, 


Quartz- por- 
phyry. 


C.  W.  Schmidt,  Liparite. 

2,  D.G.G.,  XXXVII, 

p.  776,  1885, 

J.  J.  H,  Teall,  \  Gmaite. 

Brit.  Petr., 

p.  314,  1888. 
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OHEMIOAL   AMALT8E8   OF   IOKEOU8   BOOKS. 


CLASS  I.    PERSALANE-Continued. 
RANG  1.    PEBALKALIC.    ALA8KA8E-<kmtiniied. 


1 
No. 

SiO, 

A1,0, 

Fe,0, 

FeO 

MgO 

CaO 

1 
Na,0 

K,0 

H,0+ 

H,0- 

CO, 

TiO,     PA 

MnO 

BaO 

Sum 
100.46 

8p.gr. 

18 

73.00 

15.20 

1.86 

n.  d. 

1.01 

0.66 

3.44 

4.14 

1.25 

A8.m 

1.288 

.149 

.012 

(.024) 

.025 

.010 

.066 

.044 

19 

77.20 

12.11 

1.61 

n.  d.' 

trace 

0.14 

3.87 

4.07 

0.36 

0.10 

99.46 

A8.in 

1.287 

.119 

.010 

(.020) 

— 

.002 

.062 

.048 

.001 

20 

76.73 

12.70 

1.38 

n.  d. 

0.12 

0.50 

3.17 

4.65 

0.67 

1 
0.24 

99.96 

A2.n 

1.279 

.125 

.009 

(.018) 

.003 

.009 

.061 

.048 

.008 

21 

76.26 

12.06 

1.14 

0.66 

0.06 

0.69 

2.89 

4.50 

0.71 

0.40 

0.25 

99.62 

A2.n 

1.271 

.118 

.007 

.009 

.002 

.012 

.047 

.048 

.006 

.004 

22 

72.93 

13.87 

1.94 

0.79 

0.51 

0.74 

3.68 

3.74 

1.18     

0.50 

0.14 

100.02 

A2.II 

1.216 

.ia6 

.012 

.011 

.018 

.018 

.060 

.069 

.006 

1      .002 

23 

76.44 

10.99 

2.33 

0.93 

0.25 

1.24 

2.72 

4.98 

1.06 

0.47 

100.41 

A8.ni 

1.257 

.108 

.014 

.018 

.006 

.022 

.048 

.064 

.007 

24 

71.01 

11.86 

3.92 

2.34 

0.26 

1.24 

2.59 

3.02 

0.93 

0.09 

0.85 

99.89 

A2.n 

• 

1.184 

.116 

.024 

.082  j      .007 

.022 

.042 

.082 

.005 

26 

76.66 

12.75 

0.21 

0.61 

0.14 

0.46 

3.38 

4.85 

0.68 

99.64 

A8.m 

1.278 

.126 

.001 

.008 

.004 

.008 

.065 

.062 

26 

74.82 

13.63 

■ 

0.97 

0.83 

0.08 

0.87 

3.03 

4.81 

0.82 : 

99.86 

A8.in 

1.247 

.184 

.006 

.011 

.002 

.006 

.048 

.051 

! 

27 

77.68 

12.95 

0.96 

0.37 

0.21 

.030 

3.18 

4.37 

0.71  ! 

trace 

100.73 

A8.m 

1.296 

.127 

.006 

.005 

.005 

.005 

.061 

.047 

i 

1 

• 
1 

28 

77.48 

11.84 

0.57 

1 

1.63  :  0.27 

1 

0.43 

2.48 

3.73 

1.56 

0.23  1 

1 
100. 22 

A2.n 

1.291 

.116 

.004 

.022 

.007 

.008 

.010 

.039 

.002 

1 
1 

29 

76.44 

13.78 

0.97 

0,07     0.34 

0.75 

2.76 

3.50 

0.38  j  0.33 

0.51 

1 

!  100.08 

A2.II 

1.274 

.185 

.006 

.001  .      .009 

.018 

.044 

.037 

.004 

30 

75.26 

13.36 

0.28 

1.23 

0.02 

0.65 

2.91 

4.55 

0.64 

0.18 

99.07 

B8.IV 

1.254 

.181 

.002 

1 
.017        .001 

! 

.011 

.047 

.049 

.001 

31 

76.10 

15.95 

trace 

none 

0.11 

0.23 

2.90 

3.27 

1.16 

99.72 

2.673 

A8.m 

1.268 

.166 

.003 

.004 

.047 

.035 

32 

77.59 

12.75 

0.67 

none 

0.16 

0.04 

2.56 

3.99 

1.54 

0.63 

trace 

trace 

0.10 

100.10 

2.511 

A2.n 

1.298 

.125 

.004 

1 

.004 

1 
1 

.001 



.041 

.042 

.008 

1 
1 

— 

.001 
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ORDER  3.    QUARFELIC.    COLUM BARE— Continued. 

SUBRANO  8.    80DIPOTA8SIC.    ALA8K08B-Contlnued. 


Inclusive. 


Cl 
F 


0.8« 
0.U3 


F 
LisO 


trace 
trace 


FeSj       0.25 


Li«0       trace 


80| 


0.07 


Nonn. 


Q  a4.2 

or  24.5 
ab'28.8 
an  2.8 
C     4.1 

Q  88.0 
or  23.9 
ab32.5 
an  0.6 
C     1.2 

Q  88.2 
or  26. 7 
ab26.7 
an  2.5 
C     0.7 

Q  40.5 
or  26. 7 
ab24.6 
an  3.8 

Q  35.0 
or  21.7 
ab81.4 
an  8.6 
C     2.5 

Q  88.2 
or  80.0 
ab22.5 
an  8.1 

Q  43.3 
or  17.8 
ab22.0 
an  0.6 
C     4.2 

Q  3G.4 
or  28. 9 
ab28.8 
an  2.2 
C     1.0 

Q  38.0 
or  28.4 
ab25.2 
an  1.7 
C     8.0 

Q  41.5 
or  26. 1 
ab26.7 
an  1.4 
C     2.5 

Q  46.6 

1  or  21.7 

I  ab21.0 

an  2.2 

C     8.0 

Q  46.8 

or  20.6 

I  ab23.2 

!  C    5.4 

,  Q  38.5 
lor  27.2 
ab24.6 
;  an  8.1 
,  C     2.4 

Q  46.4 
or  19.5 
ab24.6 
an  1.1 
C     7.1 


I 


hy  5.6 


hy  2.7 


Locality. 


He  Longue,  Brittany, 
France. 


Kroftkollen,  Dram- 
men,  Norway. 


Analyst. 


Reference. 


Not  stated. 


R.  Mauzelius. 


^7  2.7  j  Hennum,  Norway.         R.  Mauzelius. 


I 


hy  0.2 
mt  0.9 
11  0.8 
hmO.4 

hy  1.8 
mt  1.2 
hml.l 
11     0.9 


di  1.3 
wo  0.6 
mt  3.2 


hy  1.8 
mt  5.6 
ap  2.0 


Sundsvall,  Sweden.      i  H.  Santesson. 


Rodo,  Sweden, 


I  H.  Santesson. 


Kastagropen,  n.  Karl-  '  H.  Santesson. 
shamn,  Scania,  i 

Sweden. 


Block  on  Dago  Is- 
land, Estbonia, 
Russia. 


I 


hy  1.4 
mt  0.2 


Grosssachsener  Thai, 
Baden. 


hy  0.9  •  Standenbuhl,  n.  Heil- 
°^^  ^••*  '      igkreuz,  Baden. 


hy  0.5  I  Waterfall,  Trvberg, 
™^  ^•'^  1      Schwartzwald, 
Baden. 


hy  8.1  1  Epprechtstein,  Fich- 
^^  ^'^  ;      telgebirge,  Bavaria. 


hy  0.8  ■  Lmdenstem,  Hesse, 
mt  0. 2  1 
hmO.8 
ap   1.3  : 

hy  2.0  I  Schneebere,  Fichtel- 
^^^•^\    gebirge,  Bavaria. 


Schridde. 


Phookan. 


Beckmann. 


L.  McCav. 


A.  Bottger. 


R.  Marzahn. 


A.  Bottger. 


I 


hy  0.3  I  Omeo,  Victoria,  Aus- 


Q  47.3 

hy  0.4 

or  28. 4 

hmO.7 

ab21.5 

ru  0.6 

an  0.3 

C     4.2 

tralia. 


Oroahu,  Hauraki, 
Auckland  Province, 
New  Zealand. 


A.  W.  Howitt. 


P.  Holland. 


C.  Barrois,  Guide  Exc, 
VIII,  Cong.  G.,  VII, 
p.  21,  1900. 

W.  C.  Brikser, 
Z.  K.,  XVI, 
p.  77,  1890. 

W.  C.  Br(*)gger, 
Z.  K.,  XVI, 

p.  77,  1890. 

P.  J.  Holmquist,  Afh. 
Sv.  G.  Und.,  No.  181, 
p.  45,  1899. 

P..J.  Holmquist,  Afh. 
Sv.  G.  Und.,  No.  181, 
p.  14,  1899. 

H.  BiickstrOm,  K.  Sv. 
Vet.  Ak.  Handl., 
XXIX,  p.  18,  1897. 

J.  J.  Sederholm, 
T.  M.  P.  M.,  XII, 
p.  21.  1891. 

K.  Futterer, 
Mit.  Bad.  G.1^A.,II, 
p.  41,  1893. 

K.  Futterer, 
Mit.  Bad.G.  Lr-A.,11, 
p.  41,  1893. 

G.  H.  Williams, 
N.  J.  B.  B.,  II, 

p.  609,  1883. 

F.  v.  Sandberger, 
Sb.  Munch.  Ak., 
XVIII,  p.  466,  1888. 

Chelius  and  Klemm, 
Erl.G.Kt.,Hes8en,IV,| 
p.  42,  1896. 

F.  V.  Sandberger,  ' 

Sb.  Miinch.  Ak., 
XVIII,  p.  466,  1888. 

A.  W.  Howitt,  •        I 

T.R.SOC.  Vict.,  XXIV,! 
p.  110,1888.  i 

P.  Holland,  I 

Q.  J.  G.  8.,  LV, 
p.  467, 1899. 


Author's  name. 

Remarks. 

Aplite. 

Quartz-p  > 
phyry. 

Aplitic  grano- 
phyre. 

Granite-por- 
phyry. 

Dried  at  110*». 

Rapakiwi  gran- 
ite. 

Dried  at  110*. 

Granulite  • 

(crushed  , 

granite). 


Rapakiwi  gran- 
ite. 


Granite. 


Granite. 


Quartz-por- 
phyry. 


Lithionite- 
granite. 


Granite. 


Granite. 


Muscovite- 
granite. 


Rhyolite. 


Cl  high? 
F  high? 


Dried  at  100* 
H,O-0.18. 


14128— No.  14—03 


IvHO  niKMhW).    ANAUYSKS    OK    IUNKOU8   RlX'KS. 

n.VSS  L     rKlt^Al.ANK— <\mtinucil. 

UASi{  I.    rKH\I.KAI.U\    ALASKASK. 


^^4 

r\- 

^ 

A>i 

in 

^ 

AS 

Tli 

^ 

AS 

ffi 

S^v  s^^v,       \\,o,     IVJV,      V\M\      Mtt^»     i>iO      Nii^O      Kji>     ILO.    llji)        i>>,     TiOj     P,Oj    MnO    BaO      Sum      Sp.gr. 


\  :.\  ^k  \:n  :r  \V<»I  \  :C  O  \».>  O  t^S  cvS:%  :v:Cl  0.tV5                            none    none   trait*                  99.83 

V»    <  \  >v<            :.v^  »V4  .»i«,»  i^\?  0*,:  \^I  »^\                                                   

1^  74  ^<  U  vx  ;  ^v.»  ut^.v  ^x  4:  *^  SI  4.aS  ;>,  7i>  0.**:?                            none   tnii*e    none                 99.99 

\\  ^  ;  h:           ;iv  a^-  •■, '  .-M  ■"'\  »v*                                             —       

S  >.A^  U  vv  >\<.N  ,\  ;o  t\  t^^  *\  i^  :i  v:  j.  r:  K  4:?     ai\>    none    tKiH     0,11     iraiv    tmee      W.HI 

\?     ^  •     VV                  'H-  i\''%  a;  \.  .Vv:  .«V  .sV                                                                        .t^'l         

4  r:^  <^*:  v."*'-  •' **»^  4.  .v;  A.iv  ^\  ."^4  .;  :v  1^  .%:  tV4^>                                                         ii?.^ 

H*   *\  ■• /:              •:  \  .■   V  hVv  iV  AV  .!>>•»>  .vrT 

.\  :+ :!^••  ;.\  .VK  ",51s  ■.-.  .i.  a  ::::^  ,1  ♦>  V  r^-  -:  U  LIS                                                 aii                 99,43     2.72 

1^^       X  ■     >4/                    -W  A*  (■•>  .^K  ■<>  «•  "  .t::                                                                                                                                 l>iV 

f^  ~4  .V.  :•:  4N  •:  -..v  v..  ,^.  -;   .IN  .4  fv'i  .\  .  •,  "...\e  t.  4^                                                                             99.,^> 

1^4  X  "  ?"^*           ' :*-:  o:^  /t>  •.."  ''** 


-:  u 

1.1s 

.-c: 

-..se 

t  41^ 

h}t 

i'  *> 

4.» 

A> 

Kvv.         :'yii^i.v^;.y«      Ai.^>Kf>v 


>ii 

..  KC 

-.  V ; 

II  <H^ 

u.  HS 

ii  ^4 

xi.  \(' 

uV 

■' 

on: 

iiv 

nm 

Mr. 

:"M 

n  Xh 

H.  N' 

1.  KL 

it  rth 

(i.9> 

(i.\yh 

ii  (^ 

■"*>. 

III 

'•^■. 

Wk 

m: 



1                     77. ^C  '.  i   *vi-  ":   S7  ••  »^'  •'  ^  ..  KC  -.  v;  II  <H^        n.  K.'*                                i\  Ss4                   si.\('                   ji%i.  M 

!^i'.  Ti                   ■   ?*■  H  '•!'              '•'' 

C                    ^*  •^C  <*  l^:-  .   C-:  n.  Ki-  .  :-M  n  Xh  H.N'  I.  KL        »'.  rth                   (i.9>      (i.i^      (»  (1h                                  9h.  fT     lL*ei!? 

.Sv    T.                   1  *K.  .■»*  ^.-i-               JTv 

^                  NS.  .S7  V  n:  i'./s  «..   .  '-^.u^-  '.  s<"  4  .^::  n  ]t>        .    K-                                                                               fH*  K     i.fi54 

%N    Tfi                ■  ^*=  ">  'm:           «;>                           *^  '•"^.  'it. 

1                     7n.  41  14.4-L'  '*  *^  <•  74  n.  iN  1.4:s  (j  KT.  \  W         , .  «r                    .41'                                                           ll^i  j^ 

AX   MI              1  .•**;■  u.  ♦**            ••^'  '**         <^--  «»•  'U' 

C                   7s.  <»7  1  ■.   >  -J.  J^'  !.  .i  n  .^1  .•:.<>:•  i    !*•  », 'S4       i  lS                                                                                <»*vSr% 

\  •.»Tv  ?)'.  !»<-.          ft>  n}%'         ft*  'Ov  ■.^. 

7t>.i^  !->.»?•:  o.sff.  u.t\.  min-  o.ti;-;  .  IT  4.^'      i.«<»                                                                  n^ii.ft    i.S5«« 

"f  ?r.  .IR:  .WW:  .012  —           ."ii:  '»T«'  <*•». 

TM.M»  17.»5i?  1.74  li.n.  rm«-  1.*.  (J.^»  r».  10       l.rtl                                                                           ^.Hi     i.-SJC 

1  rr  17;:  ni:  .  w-j  —           ars  .sj:.  nr*. 
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SUBRANG  4.    DOSODIC. 


Inclusive. 


0.29 
0.02 


SOa         0.24 
LUO       0.02 


SOg         trace 
CI  trace 

F  trace 


Norm. 


Locality. 


Q  38.2 
or  19. 5 
ab32.0 
nil  3.3 
C     2. 8 

Q  30.1 
or  16. 1 
ab37.2 
an  3.9 
C     3.3 


hv  2.2  I 
rat  0.9 


hy   1.2  I 
hml.l  I 


Madison  Plateau,  Yel- 
lowstone National 
Park. 


Echo  Peak,  Yellow- 
stone National  Park. 


Analyst. 


Reference. 


Author's  name.  Remarks. 


I 


Q.  44.6        rut  0.2 
or  16. 7        hm  0. 5  ' 
ab  29. 3 
nn  0.8 

C     5.8 


Grizzly  Hill,  Plumas 
County,  California. 


J.  E.  Whitfield.     J.  P.  Iddings,  Rhvolite. 

M.  U.S. G.S., XXXII, 
I       p.  426,  1899. 


J.  E.  Whitliel<l.     J.  P.  Iddings,  ,  Dacite-por- 

M.U.S.G.8.,XXXII,        phvrv. 
p.  65,  1899. 


H.  N.  Stokes.        II.  \V.  Turner,  ,  Muscovite- 

17th  A.R.U.S.G.8.,    '      jrranite. 
I       I,  p.  721,  1896. 


Q  39.3 
or  14.0 
ab30.4 
an  1.7 
C     3.0 

Q  41.9 
or  12. 2 
ab32.2 
an  2.5 
C     6.2 

Q  31.9 
or  8.9 
ab41.9 
an  3.1 
('     1.5 

Q  35.8 
or  14. 5 
ab  37. 7 
an  3.9 
C     2.8 


hy  6.4 
mt  3.0 


hy  3.2 


hv  6.4 


Pine  Mountain,  South  C.  II.  Render-  I  C.  H.  Henderson,               Rhvolite. 

Mountain,  Pennsvl- I  .son.                  !  T.  A.  Inst.  Min.  En^r., 

vania.                    '  XII,  p.  90,  1884. 

I  ; 

Crosby,  Isle  of  Man.    |  Holland?  j  Dickson  and  Holland,      I  MicTogranite. 

1       Pr.  Liverp.  G.  Soc,  VI, 
!  1       Pt.  I,  p.  126,  1889. 

I 
St.  George  Monastery,  .  A.  Lagorio.         '  A.  Lagorio,  >  Keratophyre. 

Crimea,  Russia.  !       Exc.  VII  Cong.  G.  Int. , 

XXXIII,  p.  27, 1897.    I 

1  ' 

Marekanka  River,  P.  Wenjukoff.    '  P.  Wenjukoff,  i  Perlite. 

Kamchatka.  |      if.  N.  J.,  1891, 1,281. 


SUBRANG  5.     PERSODJr.     WE.^TPHAL()SK. 


SO3 
Org. 


O.W 
0.07 


Q  37. 7  hy  2. 0  ' 

or    5.6  mt  1.4  I 

ab48.7  hmO.  4  ! 

an  3. 1  il     0. 6 

Q  .■iO.2  di    0.7 

or    3.3  hy  0.6 

ab37.7  mt  1.9  i 
an  .3.3 

Q  51.6  di    1.3 

or    1.1  hy  2.8  [ 
ab  37. 7  , 

an  1.1  ' 


(iubben,  n.  Roiido,       '  H.  Santesson. 
Sweden. 


Near  Wibbeke,  West-     Jacobs, 
phalia. 


Hohlinden  Quarry,      1  Burner. 
Wiel^lsaal,  West-    ^ 
phalia. 


P.  J.  Holmquist, 
Afh.  Sver.  G.  Und. 
No.  181,  p.  m,  1899. 

O.  Miigge, 
N.  J.  B.  B.,  VIII, 
p.  632,  1893. 

O.  Miigge, 

N.  J.  B.  B.,  VIII, 
p.  616,  1893. 


Granite. 


Dried  at  110°. 


Quartz-kerato-      Dried  at  105°. 
phyre.  SO,  from  FeS,,. 


Quartz-kerato-      Dried  at  105°, 
phyre. 


SUBRANG  2.     DOPOTASSIC.     MIHALOSE. 


^A 

0.12 

0.73 

^A 

0.22 

1.66 

^ 

0.07 
0.16 

Q  54.6 
or  22. 8 
ab  4.7 
an  7.0 
r     6. 7 

Q  34.4 
or  40. 0 
ablO.O 
an  6.7 

Q  46.2 
or  27. 2 
ab  9.4 
an  4.4 
C     8.3 

Q  4*'.  2 
or  26. 6 
ablO.O 
an  3.1 
C     7.9 

Q  40.6 
or  30. 6 
ab  6.8 
an  9.7 
C    7.1 


hy  1.5 
mt  0.7 


di    2.9  I 
hy  3.3  I 


hy  1.8 
pr  0.7 


hy  1.6 
pr  1.6 


hy  2.9 


Kiisemgrat,  Wind- 
giille  Mountains, 
Switzerland. 


McClellan  Peak, 
Washoe,  Nevada. 

Nagy-Mihaly,  Hun- 
gary. 


Nagy-Mihaly,  Hun- 
gary. 


C.  Schmidt. 


F.  A. ( Jooch. 


K.  Murakozy. 


K.  Murakozv. 


Nagy-Mihaly,  Hun-        K.  Murakozy. 
gary. 


C.  Schmidt, 
N.  J.  B.  B.,  IV, 
p.  432,  1886. 

Hague  and  Iddings, 
B.  U.  S.  G.  S.,  17, 
p.  33,  1885. 

K.  Murakozy, 
F.  K.,  XXII, 
p.  54,  1892. 


K.  Murakozy, 
F.  K.,  XXII, 
p.  54,  1892. 


K.  Murakozy, 
F.  K.,  XXII, 
p.  54,  1892. 


Porphyry. 


Rhyolite. 


I  Rhvolite. 


Rhyolite. 


Rhyolite. 


Not  fresh. 


Near  dellenose. 
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CHEMICAL   ANALYSES    OF   lOlfEOUS   BOCKS. 
CLASS  I.    PEBSALAXE^-CoDtinoed. 

ItA37G  2.    DOMALKALIC.    ALSBACHASE-CMitinticd. 


No.         SK>,      Al/>,     Fe,0,      FeO      M^J    CaO     X«,0      K,0     H,0^  H,0-    CO,     TiO,     PA    MnO    BaO       Sam 


1 

Ail.  Ill 

2 

A1.I 

3 

ALI 

4 
Al.  I 

5 

Al.  I 

6 
AM 

7 
Al.  I 

8 
AM 

9 

Al.  I 

10 

AS.  Ill 

11 
AS.  Ill 

12 
AS.m 


6  74.81      13.87       1.^      n.  «1.      0.52     1.49       1.46       4.68       1.48 

AS.  Ill  1.244  .]»  .011  .022)         .013         .027  .023  .OM 


8p.gr. 


2.541 

ic° 


7 

74.58 

13.31 

1.31 

n.d. 

0.54     1.48 

1.:M 

4.73 

2.  a* 

i            I               100. 13 

2.505 

AS.  UI 

I.2I3 

.1.W 

,008 

(.016) 

.014         .027 

.021 

.060 

i 

1 

vap 

8 

73.03 

1.3.51 

3.12 

n.d. 

0.26     1.61 

1.52 

4.87 

2.03 

1            ■     99.95 

1            1 

2.563 

A4-  IV 

1.217 

.132 

.000 

<.(M0) 

.007         .029 

.024 

.061 

1      '      ■ 

18° 

9 

72.98 

14.22 

•  2.86 

n.d. 

0.33     1.35 

1.88  '. 

5.61 

0.89 

!             j             !             '100.12 

A4.  IV 

1.216  , 

.139 

.018 

1.096) 

.Om         .024 

.090 

•oeo 

i         i 
i 

BAN<;  2.     IM>M  ALKALIC.    AL8BACHASE. 


I 


71.45 

1.191 

74.34 

1.239 

75.  89 
1.265 

75.34.1 

1.256 

74.60  I 

1.213  I 

70.29 

1.1T2 

74.65 

1.244 

73. 62 

1.227 

73.81  I 

1.230  I 

75.93 

1.266 


1.202 

76.91 

1.282 


14.36  I 

.142  ' 

12.97 

.127  1 


12.27  1 

t 

.120 

12.51 

.122 

13.41 

.131 

11.83  I 

.116  , 

14.11  I 
.138 

14.24 

.140 

13.93 

.136 


2.07 
.013 

0.75 
.005  , 

1.12 
.007  ! 


0.42 

.008  j 

1.28 

.008 

1.30 

.006 

1.08 

.007 

0.93 

.006 

0.93 

.006  i 


2.78 

.039 

0.54  , 
.007 

1.37 

.019  I 

1.55  I 

.022 

0.30  I 
.ow 

2.08 

.030  { 

0.29  : 
.004  I 


0.67  I 

I 

.009  j 

0.46 

.006 

I 
i 


1.17 
'  .029 

0.86 

.022 

0.29 

.007 

0. 32 

.008 

0.26 
.007 

1.24 
.081 

0.20 

j 

.005  I 

0.3:^  I 

.008 

0.  72  I 

.018 


1.58        1.95       3.28       1.30 

.029  .031  .0Ct5 


yy.  jt4 


I 


i  :  I  :  I 

0.85       2.49       4.72       1.11     1.03  I  none  '  0. 18  '  0.07     trace  !  0.07  I  100.06  I 


.015  .040 


.050 


0.86       .3.2:^  3.42       0.82 

.015            .052  .086 

1.07  i     3.31  4.17       0.86 

.020            .053  ,  .045 

i 

1.08  3.38  4.50       0.85 


.002      —        

0. 50     none  '  none 
.006  1    —        —^ 
I 
none  |  none    0. 07  | 

:     .001  I 


100.06 


100.04 


.020  .IK>5 


.018 


2.:}0 


.68 


I 


I 


! 


I 


.041  !  .042 

0.  80  2.  81  4. 59       1. 40 

.014  .045  .049 

I 

1.07  I  3.25  4.28        1.29 

.020  I  .052  '  .046 


3.05  '     1.35  '  0.10  i  3.25 

I 

.033  •  I 


I 


13.26 

1.47 

0.68 

.130 

.009 

.010 

13.71 

0.29 

0.90 

.134 

.002 

.012 

12.52 

0.45 

1.04 

.123 

.008 

.014 

0.44 
.011 

0.32 


0.88 

2.80 

4.81 

0.74  1 

.016 

.045 

.051 

1 

1.11 

3.13 

3.19 

0.44 

.020 

.050 

.084 

1.44 

3.22 

3.33 

4.19 

.026 

.061 

.085 

0.75 

3.21 

3.50 

0.72 

.OlS 

.062 

.087 

0.16  O.aS  0.06  ;  0.11     100.02 

.002  .001         .001 

0.29  0.07  0.12     0.07     100.02 

.004  .002 

I 

0.21;  trace  0.11     0.08     100.33 

.008  .002 

I  0.21  0.02  0.08     0.10      im).09 

.003  .001         .001 

trace    0.62  0.06  0.24     0.01      100.33 

.008  .008 


I 


0. 51     trace 


trace 


99.  ri 


99.63 


99.42 


2.346 


I 
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ORDER  3.     QUARFELIC.     CX)LT;MBARE— <;V>ntinuetL 

8UBRANG  2.     DOPOTA88IC.    MIHAL08E^-CotitillUwl. 


IncluMve. 


Ncirm. 


Localitw 


I 


I 


q  43.0 

or  27.« 
*bl2.1 

C     3.7 

Q  41.0 

or  27.  ft 
•bU.D 
iin  7.5 
C     S.3 

Q  (M.T 
or  m  i 
Abl2.e 
in  6,1 
C     2.0 

Q  nA.O 
OTS3.4 
abl5.7 

C     a.  6 


hy  J.2     Brig*,  Piedmont. 


hj-  3-6 


hy  <L0 


by  6.^ 


giore,  Piedmont » 


Ponte  di  Grata,  n. 
GoEzanOi  iHedmont. 


Ben  Kaasem,  n. 
Menerville,  Algeria. 


Anal  vet. 


L.  Riccmttli. 


L.  Eiodardi. 


L,  Rimardi. 


Duparc  and 
Pearte. 


K^ferencb. 


L,  Riccmrdi, 
Atf.AeATioen., XVIII, 

p.  U,  1885. 

L.  Riceianli, 
Att.Ac.Gioen.,XVIIl, 

p.  9,  1885. 

L.  Riceiord], 
AttAc.G»oen,,XVlIi; 

p.  14,  1885. 

Biiparc,  Pearce^aud  Rit* 
ter,  Mem.  8oc.  Phys., 
Genev..  XXXIII, 
p.  2«.  IWO. 


Author's  lunne- 


Porphyry. 


Porphyry. 


Porphyry. 


Lij^arite. 


Remarks, 


3UBRAKO  S.    SODIPOTA8SIC.    TEHAMOSE. 


U,0 


JJiO 

SO. 


9rO 

up 


3iO 
Lip 


ZrOi 

CI 

FeSs 

Cu 
Pb 


O.OC^ 

none 
trace 

o.ai 


0.42 


□one 
tnce 


tract': 
none 


tnai^e 


tm<?e 

0.01 

0.03 

0.3fi 

trwe 

none 


Q  40.0 
or  10.  fi 
AbU.2 
an  S.l 
C     ^.8 

'  or  27.  «l 
I  »b2L0 
^  an  4.'/ 
,  r    2.2 

'  Q  41. £ 
/  fit  20,0 

&b27.2 
1  ftn  4.2 

C     1.? 

Q  3ft.l 
I  tit  i'i.  U 

ab27.S 
J  an  b,<i 
t  V     0.4 


ora6.7 
(  ab:&«.» 
^  an  S.« 

,  c   as 


,  Q  8fi.l 

I  or  IH.3 

Hb'^i.0 

I  an  11. 4 

Q  38.1« 
or  27.  a 
ab33.fi 
an  A.0 
C     J.l 

Q  3.^.5 

'  Ab37.i! 
I  an  0.0 

.  orlW.4 
lib  2^1.0 

I  an  4.4 
f     X4 


I  Q  43.3 
I  or  15.0 
I  abm^ 
I  an  (.0 
C    2<7 

^  9&.6 

«b».7 
An  1.1 

V     a,  2 

Q  4Z2 
or  20.6 

an  LO 
C    11 


hy  6.3 
mt  3,0 


Sykt^ville,  Maryljuid. 


hy  2^4  :  Hvde  Park  Dike, 

^^^^\      liuite  Diatriel, 

i      Montana, 


by  i.fl  1  Momit  Sheridan, 

Tk9\      YellowHtone  Na* 
'      tional  Park. 


by  3.3     Elephant's  Backt 
"^*^*^l      YellowMtine  Na- 
i      tional  Park. 


by  0.7  I  Clipper  Mine,  8haeta 
hmoJ        Cotiiity,  California. 


i»y  4-4    Xear  Buena  Vigta 
^^  II         Peak,  Auja^lor 

County,  Cftlifornia. 

by  o.fi     Deer  Cre^k  Meadow**, 
iY^Sii      Tehama  County, 
California. 


by  0.3  ,  Slate  Creek*  Teliama 
iT'  0  6  '      County,  California, 


Jiy  i-*^  ^  Majsanini  Distnt*t, 
[^™^;g        British  Guiarm. 


mt  J.2     Taiuaya,  Chile. 


by  2.  a 
tnC  0.7 


Farf»  del  Caralete, 
Cabo  de  Gata^ 
Spain. 

G  rrissiiaeli  sene  r 
Th^t,  Baden, 


W.    F.     Hille- 

brand. 


H.  N.  Stokefi, 


J.  E.  Whitfield, 


J.  E,  Whittield. 


W.    F.    Hille- 
brsnd. 


G.  H.  Williams, 
15  A.  R  U,  S.  G.  S., 

p.  672,  18^5. 

W.  H.  We«l, 
B.  U.  S.  G.  S.,  108, 
p.  119,  1900. 

J,  P.  Id<Hngt<, 
M.  U.  8.  G.  S., 
XXXn,  p.  426,  1899. 

J.  P.  Iddings, 
M.U.S.G.S.,  XXXII 
p.  428,  1899. 

J,  8-  Diller, 

B.  U.  S.  G.  S.,  148, 
p.  192,  1897. 


W.    F.     Hille-     H,  AV.  Turner, 
brand.  14  A.R.  U.S.G.f?.,  II, 

I        p.  4H4,  1S94. 

W.     F.    HHle-  I  J.  8.  Diller, 

brand.  B.  U.  S.  G.  S.,  148^ 

p.  192,  1897. 

I 

\\\     F.     Hille-  ■  J.  H.  Diller, 
brmnd,  ,      B.  U.  i^.  G.  S.,  148, 

p.  192,  1897. 


J.  B.  HarriBon. 


V.  Si*hwan. 


A.  Osann. 


Dieckmann. 


J.  B.  Harrison^ 
Priv.  eontr. 


w  Groddeek, 
Z.D.O.G.,  XXXIX, 

Pk249,  1887. 

A.  Osann, 
Z.  D.  (i.U.,XLIlI, 
p.  693,  1891. 

K.  Futterer, 

Mt.  Bad.  G.  L-A,,  II, 

p.  41,  1893. 


Bic»ti  te-^^ran  ite. 


Rhvolite. 


Rhyotlte. 


Rhyolite. 


Rhjolite. 


QuartE-porphy- 
ry -sen  let. 


80,  for  S. 


Dried  at  llO"*. 


Not  freeh. 


Rhyolite.  |  Dried  at  110**. 


RltvoUte. 


Graijite. 


Quart2*por- 
phyry. 


Liparite. 


Granite. 


Driefl    at    1  lO*". 
Near  toaca- 
noae. 
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CHEMICAL    ANALYSES    OF   IGNEOUS   ROOKS. 


CLASS  I.     PERSALANE— Continued. 

RANG  2.    DOMALKALIC.    ALSBACHASE-Contlnued. 


No. 

SiOj 

A1,0, 
15.18 

'  Fe,0, 

1.75 

FeO 

1.54 

CaO 
2.01 

Xa,<> 

K,0 

H^O^  kifi- 

CO, 

TiO., 

PA 

1 

,  MnO 

1 

BaO 

'    Sum 

1 

100.33 

1  SP-  gr. 

1 

13 

72.  37 

0.71 

2.12 

3. 54 

,  1.11 

1 

A3,  in 

1.206 

1    -^^ 

.011 

i         .010         .039 

.036 

.0^ 

.037 

1 

1 

1 

14 

72. 15 

13.  56 

1.29 

i 

:     1.48     1.52 

2.25 

2.74 

3.55 

1 

!       1.11 

1             1 

1 

1     99.65 

A3.  Ill 

1.203 

.133 

[         .008 

.021         .038 

.040 

.044 

.038 

i 

1 

1 

15 

76.12 

12.18 

1.21 

0.72     1.12 

1.54 

2. 55 

3.21 

1.51 

100. 16 

A3.  Ill 

1.2tW 

.119 

.007 

.010         .028 

.028 

.Wl 

.034 

; 

1 

1 

16 

75.21 

12.15 

1.74 

0.  38     0.  89 

1.23 

2.88 

4.25 

0.  92  ; 

1 

[            1     99.65 

A3.  Ill 

1.2W 

.119 

.011 

.006         .022 

.021 

.047 

.046 

17 

74.41 

13.65 

0.65 

0. 95     0.  87 

1.16 

2.56 

3.98 

1.50 

1 

I                 99.73 

1            i            ' 

A3.  Ill 

1.240 

.134 

.004 

.014         .022 

.021 

.041 

.(M2 

1 

18 

72.04 

15.98 

1.08 

1.70     1.08 

2.11 

2.22 

3.  45 

0.6() 

i  100.32  ; 

A3.  Ill 

1.201 

.156 

.007 

.024         .027 

.038 

.ii;« 

.037 

1 

19 

74.80 

12.60 

1.53 

0.83  '  0.17 

0.79 

2.54 

4.  as 

1.08  1 

.  1 

1 
99.17 

B3.  IV 

1.247 

.123 

.009 

.011  1       .004 

.014 

.040 

.051 

20 

71.91 

13.51 

2.14 

1.14  1  1.18 

1 

2.19 

1.58 

3.72 

2.39 

1  trace 

99.76     2.618 

A3.  Ill 

1.1^ 

.i;« 

.013 

.016  1      .030 

.039 

.026 

.039 

1 

i 

;           1 

18° 

21 

67.12 

20.12 

3.71 

0.  28     0.  82 

1.79 

1.53 

3.38 

1.01 

;  0. 03         i        ! 

1 

99.  84     2.  701 

A8.  Ill 

1.119 

.197 

.028 

.004 

.021 

.032 

.024 

.036 

1             1 

22 

68.8 

14.9 

0.9 

4.3 

,.1 

L9 

2.7 

2.8 

2.0 

',              1 

99.4 

B3.  IV 

1.147 

.146 

.006 

.060         .027 

.034 

.043 

.030 

i              i 

23 

72.10 

15.80 

2.71 

11.  d. 

1.27 

1.99 

3.10 

3.12 

0.50 

i 

100.59 

A4.  IV 

1.202 

.166 

.017 

(.034)  1      .082 

.036 

.050 

.033 

24 

76.16 

13.  26 

1.38 

n.  d.      0. 48 

1.22 

2.18 

4.17 

0.35 

trace  j 

99. 99     2. 616 

AS.  Ill 

1.2h:i 

.130 

.009 

(.018)  i      .012 

.021 

.035 

.045 

1 

25 

77.94 

11.78 

1.21 

n.  (1.    i  0. 32 

0.74 

1.56 

4.17 

1.91 

1 

1 

99. 6:i     2. 567 

A8.  Ill 

1.2W 

.116 

.007 

(.014) 

.008 

.012 

.026 

.044 

i 

1 

17° 

26 

73.64 

16.07 

n.  a. 

1.63 

0.65 

2.6:^ 

3.06 

2.91 

0.54 

1 

0. 34  1  trai« 

100.57  , 

A8.  Ill 

1.226 

.147 

.022 

.016 

.047 

.049 

.081 

.002  '    

27 

70.57 

16. 13 

3. 62 

n.a. 

0.99 

1.79 

2.48 

3.74 

0.87 

i 

100.09 

A4.  IV 

1.176 

.168 

.022 

(.044) 

.026 

,m 

.040 

.039 

28 

73.87 

16.00 

1.30 

n.d. 

0.19 

1.46 

3.02 

4.33 

0.66 

99.83 

A8.  Ill 

1.231 

.147 

.008 

(.016) 

.005 

.(^27 

.MS 

.046 

29 

72. 13 

13.28 

1.38 

n.d. 

0.40 

1.05 

3.60 

3.58 

4.76 

100.17 

A8.  Ill 

1.202 

.180 

1 

.009 

(.018) 

1 

.010 

.019 

.058 

.088 

•      • 
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ORDER  3.     QUARFELIC.     COLUMBARE— Continued. 
Sl'BRANG  8.    SODIPOTASSIC.    TEHAMOSE-Continue<1. 


Inclusive. 


SOa 


0.(» 


Norm. 


IxKalitv. 


I  Q  40.1 
or2U.6 
abl7.8 

'  an  10.0 
C     4.2 

Q  a4.8 
i  or  21. 1 

•  ab23.1 
an  11.1 
C     1.1 

Q  43.9 
or  18.9 
ab21.5 
an  7.8 
C     1.6 

Q  37.9 
or  25.6 
ab  24. 6 
an  5.8 
C     0.5 

Q  40.1 
or  2:i.4 
ab21.5 
an  5.8 
C     3.1 

Q  88.9 
or  20.6 
abl8.3 
an  10. 6 
C     4.7 

•  Q  40.0 
I  or  28.4 
I  ab21.0 
■an  3.9 

I  C     1.8 

1  Q  42.1 
or  21. 7 
abl3.6 

I  an  10. 8 

I  C     2.9 

Q  40.4 
I  or  20.0 

abl2.6 
I  an  8.9 

C   10.7 

,  Q  33.6 
'  or  16. 7 

ab22.5 
I  an  9.5 

r     4.0 

i.1  34.0 
I  or  18.3 
ab26.2 
an  10. 0 
C     3.7 

Q  43.9 
I  or  25.0 
I  abl8.3 
,  an  5.8 

C     3.0 


;  Q  50.0 
or  24.5 

!  abl3.6 
an  3.3 
C     3.3 

.  Q  36.8 
I  or  17. 2 

ab'25.7 
!  anlS.  1 

C     2.0 

I  Q  34.3 

or  21. 7 

I  abil.O 

I  an  8.9 
C     4.8 

Q  35.5 
or  25. 6 
ab25.2 
an  7.5 
C     2.7 

Q  83.6 
or  21. 1 
ab90.4 
an  5.8 
C     1.5 


^y  8.9    Abnizzen,  Rieeen- 
^^-'^        gebirge,  Silesia. 


»^y5.6  I  Heidelberg,  Ries- 
"'^^•^        engebirge, 
'      Silesia. 


hy  3.2 
mt  1.6 


hy  2.2 
mtl.2 
hml.O 


hy  3. 3 
mt  0.9 


Abnizzen,  Riesenge- 
birge,  Silesia. 


Analyst. 


Reference. 


Author's  name.         Remarks. 


W.  Herz. 


W.  Herz. 


W.  Herz. 


Abnizzen,  Riesenge-    |  \V.  Herz. 
birge,  Silesia.  j 


Hohesrad,  Riesen- 
gebirge,  Silesia. 


W.  Herz. 


hy  4.9  i  Sauberg,  Riesenge-       |  \V.  Herz. 
""^^■^^I      birge,  Silesia.  i 


^y  J- 1     Kaserngrat,  Wind- 
™^  ^-    I      giille  Mountains, 
.      Switzerland. 


J.  Mai. 


hy  3.0  I  Invorio  Superiore,        .  L.  Riccianli. 
"'^^•^      1^0  d'Orta,  Pie<l- 


hy  2.1 
mt  0.9 
hm3.0 


hy  9.9 
mt  1.4 


hy  7.8 


hy  3.6 


mont. 


Staindrop  Rig,  Chev- 
iot Hills,  S&)tland. 


Areiiig,  Wales. 


Qu^rigut,  Pyrenees, 
France. 


Bohnstiidtlx^i^,  Hesse, 
Germanv. 


1.  Macadam. 


J.  H.  Plaver. 


A.  Pisani. 


F.  W.  Schmidt. 


I 


hy  2.6 


Buceione,  I^god'Orta,    L.  Ricciardi. 
Piedmont. 


hy  •*•&  I  Monte  <lella  Fossa,        ]  L.  Ricciardi. 
Vulcano,  ^Eolian. 
Islands. 


I 


hy  f<-'^  I  W.of  Karpi,  Orivesi, 
Finland. 


hy  2.7 


hy  3.4 


Sidi  Zerzor,  n.  Mener- 
ville,  Algeria. 


Cape  Marsa,  n.  Me- 
nerville,  Algeria. 


H.  Berghell. 


Duparc  and 
Pearce. 


Duparc  and 
Pearce. 


L.  Milch, 
N.  J.  B.  B.,  XII, 
p.  163,  1899. 

L.  Milch, 

N.  J.  B.  B.,  XII, 

p.  164,  1899. 

L.  Milch, 

X.  J.  B.  B.,  XII, 
p.  191,  1899. 


L.  Milch, 
N.  J,  B.  B.,  XII, 
p.  191,  1899. 


I  L.  Milch, 

.      N.  J.  B.  B.,  XII, 

I       p.  190,  1899. 


'  L.  Milch, 
I       N.  J.  B.  B.,  XII, 
p.  167,  1899. 

I  C.  Schmidt, 
I      N.  J.  B.  B.,  IV, 
p.  432,  1886. 

I  L.  Ricciardi, 

Att.  Ac.  Gioen.  Catan. 
,       XVIII  (21),  1885. 

I  H.  Kvnaston, 
i      Tr.'Edinb.  G.  Soc., 
VII,  p.  394,  1899. 

J.  J.  H.  Teall, 
,       Br.  Petr., 
I       p.  339,  1888. 

A.  I^croix, 
B.  S.C.  G.  Fr., 
XI,  No.  71,  p.  31, 1900. 

I  C.  Chelius, 

Erl.  G.  Kte.  Hesse, 
I,  Bl.  Rossdorf, 

I      p.  54,  1886. 

I  L.  Ricciardi, 

Att.  Ac.  Gioen.  Catan. 
I      XVIII  (16),  1885. 

G.  Mercalli, 
I      Gior.  Min.,  Ill, 
I      p.  104,  1892. 

I  J.  J.  Seder  holm, 

B.  C.  G.  Finl.,  No.  6, 
p.  151,  1897. 

Duparc,  Pearce,  and 
Kitter,  Mem  Soc. 
Phv!«.,  Gene  v., 

I     xxxnr.p.  15,1900. 

I  Duparc,  Pearce,  and 
Ritter,  Mem.  Soc. 
,      Phvs.  Genev., 
'      XXXIII,  p.  77,  1900. 


Granitite. 


(iranitite. 


(iranite. 


Granite. 


Granite 
(graphic). 


Granitite. 


Porphyry- . 


Porphyry.  Near  riesenose. 


Granite.  I  AlA  high? 


Ortho-felsite.      i  One  decimal. 


Granite. 


Granite. 

"Porphyry." 
Rhyolite. 
Granite. 
Liparite. 

Liparite. 


Calc.  to  100  ;y? 


1^6 


CHSMICAL   ANALYSES   OF   IGNEOUS  BOCKS. 


CLASS  I.    PERSALANB-Contmned. 

RANG  2.    DOMALKAUC    ALBBACHA8E. 


NV         SiO,      Aljii,     Fe,i>,      F«0      MgO    CaO     N«,0      K,0     H,04-  H,0-    00, 


1 

Al.  I 

2 

A3.  Ill 

3 

ASuUI 

4 
A2.II 


78.28 
7d.20 

1.270 
1.27« 

69.04 


.0118 
14.41 

.141 

13.82 
.i:i5 

17.^5 

.176 


1.85 

.012 

n.  d. 
I.d2 

.010 

2.50 
.015 


1.78  0.»5 

.025  .(KM 

1.49  0.fi5 

.on  .016 

n.  d.  0.01 

,.a»i  — 

0.22  O.oO 

.Of»  .013 


1.68 

.090 

2.19 

.089 

0.85 
.015 

1.80 

.OK! 


2.73 
.06 

3.32 
.o» 

4.32 

.069 

4.30 

.009 


1.35       0.83     0.12 

.015 

2.44 

.ce5 

2.31       0.20 

.024 

1.21       1.96 

.013 


TiO,    PA    MnO'  BaO 


0.70  I  0.11  :  0.08  1  0.02 

i  i 

.009        .001         .001 


Sum      Sp.  gr. 


I 


none  ,  none    none 


5 

74.84  ' 

14.05 

0.17 

0.31 

trace 

1.57 

3.66 

3.14 

2.33 

A3.  Ill 

1.347 

.l» 

.001 

.OM 

— 

.029 

.050 

.083 

i 

6 

79.49 

n.60 

0.32 

0.49 

0.09 

1.^ 

4.04 

1.52 

0.68     

,            1 

none 

A3.  Ill 

1.325 

.U4 

.002 

.007 

.ooe 

.029 

.065 

.016 

1                  : 

7 

68.15 

15.00 

1.18 

0.60 

0.87 

1.91 

3.13 

0.96 

8.70 

A3.UI 

1.1» 

.147 

.007 

.008 

.022 

.034 

.060 

.010 

1 

8 

76.68  1 

14.49 

n.  d. 

1.09 

0.84 

1.53 

3.92 

1.2U 

0.36 

1 

trace 

A3.  Ill 

1.278 

.142 

— 

.015 

.021 

.027 

.063 

.013  ' 

1      : 

9 

75. 88  ' 

14.  75 

trai'e 

trace 

0.16 

2.08 

3.78 

2.60 

0.20     

Donej  0.50 

trace 

0.04 

A2.  11 

l.iSo  ' 

.145 

— 

.004 

.OSS 

.061 

.027 

.006 

.001 

10 

72.49  1 

15.  82  ' 

1.18 

0.15 

0.76 

2.02 

4.03 

2.26 

0.35     

1 

0.14  1  0.56 

O.Ol 

0.06 

A2.  II 

1.20.  1 

.l.TO 

.007 

.002 

.019 

.086 

.064 

.o*^ 

.007 

.001 

11 

74. 13 

12.61 

2.87 

0.86 

0.23 

1.60 

4.55 

2.13 

0.66 

1 

0.16 

A3,  m 

1.236 

.123 

.016 

.012 

.006 

.029 

.074 

.022 

.002 

12 

72.63 

13.49 

2.17 

1.04 

0.89 

1.65 

3.86 

2.62 

0. 31  1  0.  23 

1  0.07 

0.26 

B2.  Ill 

1.2U 

.132 

.014 

.014 

.022 

.030 

.062 

.027 

1      .001 

1 

.one 

13 

77.35  * 

13. 16 

0.73 

0.78 

0.99 

1.09 

2.67 

2.35 

1.40 

1 

I 

1 

A3.  Ill 

1.289 

.129 

.004 

.ou 

.025 

.020 

.043  ' 

.025 

14 

74.65 

I2.t>t 

2.26 

0.85 

I.  01 

2.12 

3.41 

2.37 

1.14  ; 

A3,  m 

1.244 

.124 

.014 

.012 

.025 

.038 

.065, 

.025 

i 

15 

72.89 

I5.8;j 

1.89 

0.10 

1.31 

2.04 

2.81 

2.29  . 

1.21  I 

A3,  m 

L216 

.156 

.012 

.001 

.083 

.087 

.046 

1 

.024 

1 

1 

16 

76.41 

13.08 

1.99 

n.d. 

0.61 

0.82  , 

4.41  1 

1.02  1 

0.70 

0.40 

BS.  IV 

... 

.128 

0.13 

(.026) 

.015 

.014  . 

1 

1 

.011  ■ 

i 

.006 

17 

73.08 

13.50 

2.60 

0.13 

0.15 

1 

1.07  1 

3.95 

3.19  , 

1.33' 

I 

0.62 

trace 

trace 

A2.  II 

L2W 

.132 

.016 

.002 

.004 

.020  '■ 

! 

.064 

.084 

.008 

1 

— — 

•~— 

100.44 


100.70       2.65 


9.67  ' 


100.35 


I 


100.07;     2.38 

ir»i 


99.88 


100.50     2.497 


100.11 


Wf .  »w 


99.82 


99.80 


99.26  i 


100.52 


100.45 


100.37  I 


I 


99.40 


0.06       99.80     2.514  . 
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ORDER  3.     QUAKFEUC.     CX:)LUMBARE— Continuetl. 

J^UBRANQ  I.    t>060DlC,     AUlBACHOgK 


Inclusive. 

Norm. 

Locality, 

AnalyiL 

Reference. 

Author's  name. 

Remarks 

Q  &2.1 
ah22.S 

r    1.0 

hy  3.1 
U     1.2 

Great  Falls  of  the Po 
tonmc,  Maryland. 

W.  F.  Hille- 
btand. 

G.  H.  William?, 
16  A.  H.  tr.ati.s. 

p.  670,  1895. 

Graiiite*gneiiif. 

Q  41.2 

oris.e 
Ab21.8 
anlD.S 
C     2.5 

by  4.4 

Bai  Vermilion  Lake, 
Rain  y  River  i^on , 
Ontario. 

W.  I^weon* 

A.  P.  Coleman, 
J.G.,  IV. 
p.  90O,  1896. 

Granite. 

Q  40.1 
or  13.3 

&bmj 

C     2.§ 

by  2.7 

Granite  Heights^ 
WauMau, 
Wisconain. 

W  AV.  Danielle. 

E.  R.  Bucklev, 
B.  IV,  G.fJh. 

S.  Wise, 

p.  136,  1898. 

Gmnite. 

80bi        0,37 

Q  3.%  4 
or    7.2 

an  g.9 
C     6.2 

hy  L3 
mt  0.7 
hin2,D 

Mount  HohneSj  Yel- 
lowstoDC!  NatioDat 
P^rk. 

J.  E.  Whitfield. 

J.  P.  Iddinge, 

M.r.S.G.S., 
XXXII, 

p.  66,  1899. 

Dacite-por- 
phyry. 

A1,0,  high? 

Q  sa.o 

OrlS.S 
Cib30.9 
an  H.l 
C     1.7 

by  0,4 

nit  0.2 

Eajit  Mountain, 
Elk  Mountainfr, 
(■olorado. 

L,  G.  Finkina. 

W,  Crciee, 
B.  U.S.G.S.,Ha, 
p.  177,  1897. 

Rhyolite. 

Q  4fi.4 
or   «.» 
abM.l 
■n  8.1 
C     0.4 

hy  0.0 
mt  0«& 

Cinder  Cone^ 
California. 

W.F.Hille- 
brand. 

J.  B.  Diller, 
B.  U.S^G.ap  79, 
p.  Z9,  1891. 

Pumic*^. 
(Inclo«nrti 

inbaeolt} 

Dried  at  105* 

Q  41.2 
or  6.* 
ab36.2 
an  9.& 
C     6.5 

hy  %'I 
mt  l.tt 

Oaxaca,  Mexic'o. 

A.Rilhrig. 

Felix  and  Lenk, 
Btr.  0.  Mex.,  11, 

p.  129,  1899. 

Rhyolite.    ' 

Much  H,0. 

Q  4S.9 

ab33.0 
in  7,6 
C     4.0 

by  4.1 

Connto,  Nicaia^tia. 

J,  Petef^en, 

N.J..  1898,  U, 
p.  157. 

Obsidian. 

B             tmce 

Q  39.4 
or  16.0 
Mb  32.0 
ILnlO.@ 
C     1.9 

by  0.4 

Esaequibo  and 
I>emerara  rivera^ 
Britieh  Guiana. 

J.  B,  Harriaon* 

J.  B.  Harriion, 

Rep.  G,  Essequibo, 
et<",,  rivere, 
p.  44,  1900. 

ApUte. 

Dried  at  110°. 

Alkaliee  corr. 
Priv.  contrib. 

Q  55.a 
or  13.3 
ab3a.6 

hy  1.9 
ml  D,  fV 
11     1.1 

Averajje  sample. 
Es®f*quiho  River, 
Brttkh  Guiana. 

J.  B.  Harrison, 

J.  B.  Harrison, 

R^-p.  G.  Eaiequibo, 
etc.,  rivers, 
p,  42,  1900. 

Granitite. 

Dried  at  110^. 
Alkaliee  corr. 
Priv,  coutrih. 

or  12. 2 
abS8.B 
an  7.6 

hy  0.6 
mt  a.  S 
bml.U 

Melibocufl, 
Oclenwald^ 
He«ii*e. 

F.  Kutwher. 

C.  Cheliufl,  Notbl.  Ver. 
Erdb.  Darmst.  (4), 
Xni,  p.  8,  1892. 

Atebachite. 

1 

SO,          O.fM 

Q  aV7 
or  15.  U 
Hb  3:^.5 
an  ».^ 
C     1,3 

hy  2,2 
mt  3,2 

Henntsbuckel, 
n.  Aijchaffenburg^ 
Hesee. 

Not  stateii. 

G.  Klemm,  EH.  G.  Kte. 
Hei8en,III,Bl.J?cba*f' 
hejm,  p,  19,  1894. 

Granite. 

SO,=S  of  f  eS^. 
Sum  low. 

Q  4^.6 
orm9 
ab:22.S 
an  6.  ft 
C     4/1 

hy  3.4 
mt  0.9 

Sehneegrube, 
Riesengebirge, 
SiWia. 

W.  Herz. 

!  L.Mik'h, 

N.  J,  B.  B.,  XII, 
p.  189,  18tt9. 

Granite 
(graphic). 

f  i^r  13.  U 
ab2».H 
anlQiG 
C     0.6 

hy  2.6 

ml  a.i 

Arn»iorf, 
Rif^^engebii^, 
Silesia. 

VV.Heras. 

L.  Milch, 
N.  J.  B.  B.,  XII, 

p.  176,  1899. 

Granite. 

1 

a  41.^ 

or  13. 3 
abliS.lS 
ail  10.  3 
C     6.0 

hy  3,3 
mt  Orl 
hm].« 

Subnf^kopi^, 
Riesengebir^ 
8iie**itt. 

W.  Heri!, 

L.  Milch, 
N.J.  B.  B.,  XII, 
p.  165,  1«99. 

Granitile. 

Q  43.1 

or   C.l 
ftb37.2 
an  3.9 
C     3.3 

by  4.3 

if  O.S 

Mount  Kastel, 
Crimea,  Euf^la. 

R.  Prendel. 

R.  Piendel, 
CL  N,  J.  1887.  11, 
p.  95. 

Lip«rite. 

i 

80|         OiVi 

Q  36.2 
or  18.9 
ab!!3.5 
an  6,  ft 
C     1.4 

hy  0.4 
mt  0.5 
hm±2 

Waihi^  Hauniki, 
Auckland  Province^ 
New  Zealand. 

P.  Holland. 

P.  Holland, 
Q.  J.  G.  6,,  LV, 
p.  4tJ7,  1899. 

Rhyolite. 

Dried  at  100*. 
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CLASS  I.     PERSALANE— Continued. 

KANO  2.    DOMALKALIC.    ALSBAGHASE. 


No. 

Sir), 

AlA 

Fe,()s 

FeO 

MgO 

CaO 

Na,0 

K,0 

H,0-f  H,0-    CO,     TiO, 

PA 

1 
MnO    BaO       Sum 

'  8p.gr. 

1 

74.  79 

12.59 

1.19 

n.d. 

0.31 

3.58 

5.10 

0.21 

1.03     0.09     0.58     0.17 

trace 

trace  ,  none      99. 64 

A2. 11 

1.217 

.123 

.(K)7 

(.014) 

.008 

.064 

.082 

.002 

.002 

1 

— 

—   1    —   ■ 

2 

72.77 

3.00 

1.28 

12.65 

0.67 

2.47 

4.95 

0.34 

1.16 

0. 07     0. 47  1  0.  22 

0.04 

0.08  j  trace  1  100.17 

Al.  I 

1.213 

.127 

.008 

.037 

.017 

.046 

.080 

.003 

.003 

1     .m 

1 

1 

3 

77.58 

13. 96 

0.54 

0.45 

0.30 

0.83 

4.97 

0.90 

0.20     none     0.40 

trace 

none 

1  100.13 

A2.  U 

1.293 

.137 

.003 

.006 

.008 

.014 

.080 

.010 

1                                     .005 

— 

4 

75.00 

14.  96 

1.12 

n.d. 

1.41 

0.83 

4.83 

0.70 

1.62 

1 

100.47 

2.55 

A3.  Ill 

1.2.'iO 

.147 

.007 

(.014) 

.035 

.014 

.077 

.008 

1                        1 

i        i 

1 

0.40 

1.27 

0.51 

RANG  3.     ALKALICAD 

5.37       1.21  ;     3.69 

1 

CIC.    RIESENA8E. 

1 

66.86 

17.41 

0.24 

0.  82     0. 97 

1            i 
0. 51  '  0.  73                   99. 99 

2.655 

A2.  II 

1.114 

.171 

.003 

.018 

.013 

.096 

.019 

.039 

.012 

.012  j       .010 

1 
1 

2 

72.11 

16.74 

0.89 

1.28 

1.04 

2.24 

1.20 

2.88 

1.75 

1               100.13 

i 

A3.  Ill 

1.202 

.Hii 

.006 

.018 

.026 

.040 

.019 

.030 

;        1 

! 

i 

1 

3 

76.59 

11.43 

0.47 

2.12 

0.64 

2.78 

0.97 

3.76 

1.39 

1 

;           100. 15 

2.565 

A3.  Ill 

1.278 

.112 

.003 

.030 

.016 

.a'lO 

.016 

.040 

i 

20° 

4 

72.10 

13.  98 

2.08 

2.38 

1.02 

2.41 

1.07 

3.29 

1.65 

1 

99.98 

!  2.551 

A3.in 

1.202 

.137 

.013 

.033 

.026 

.043 

.018 

.035 

1        '        i        •        . 

1 
1 

18° 

6 

71.14 

11.14 

n.  d. 

2.73 

1.62 

3.17 

1.40 

4.13 

L77 

1 
trace  '  none  ,  trace    trace                  99. 83 

A2.II 

1.186 

.110 

— 

.088 

.041 

.057 

.a^2 

.m 

i 

1 

6 

70.20 

15. 48 

0.86 

1.07 

0.93 

2.36 

1.24 

4,:\s 

1.80 

trace 

trace    trace  ,               100. 49 

2.662 

A2.  n 

1.170 

.152 

.005 

.015 

.023 

.042 

.020 

.046 

15° 

7 

76.3:^ 

12.84 

2.22 

n.  d. 

0.37 

2.96 

1.09 

3.42 

0.83 

1            1 

100.06 

2.557 

A4.  IV 

1.272 

.121) 

.014 

(.028) 

.009 

.052 

.018 

.036 

1 
1 

170 

8 

72.95 

16.51 

1.62 

n.d. 

0.43 

3.27 

1.04 

3.12 

0.98 

0.23 

'            '  100. 15 

2.623 

A8.III 

1.216 

.162 

.010 

(.020) 

.011 

.059 

.017 

.033 

1  •"!      1 

1 

150 

RANG 

3.     ALK 

2.29 

ALICALC 

!IC.    RIESENA8E. 

1 

70.74 

,14.  68 

0.69 

0.58 

0.28 

4.12 

2.59 

2.09 

2.14 

0.06 

0.03     100.29 

2.680 

A2.II 

1.179 

.144 

.004 

.008 

.007 

'.078 

.037 

.027 

1    .oot 

16° 

2 

65.67 

13.48 

1.51 

n.  d. 

0.31 

2.41 

1.52 

2.42 

12.27 

! 

'  trace    trace 

0. 32  ,  100. 19 

A3,  ni 

1.095 

.132 

.009 

(.018) 

.006 

.048 

• 

.024 

.026 

1 
1 

0.02 

• 

3 

77.27 

9.98 

2.58 

0.41 

0.51 

2.28 

2.14 

2.39 

0.86 

trace 

1            1 
trace  j  trace  '  0. 99 

99.41 

2.667 

A3.  Ill 

1.288 

.098 

.016 

.006 

.018 

.941 

.034 

.024 

.014 

PERSALANE RIESENOSE. 


189 


ORDER  3.     QUARFELIC.     CX)LUMBARE— Continued. 

SUBRANG  5.     PER80DIC.    YUKONOSE. 


Inclusive. 


SrO 
LIjO 


8rO 
U-O 


Norm. 


Locality. 


none 
none 


trace 
trace 


j  q  37. 1 
or  1. 1 
ab43.0 

I  an  10. 8 

I  Q  34.9 
(»r  1.7 
nb41.9 
an  12. 5 


Q  39.8 
or  4. 4 
ab40.3 
an  3.9 
C     4.9 


di   5.5     Fort  Hamlin,  Yukon 
River,  Alaska. 


hy  5.1  I  Greenville,  Plumafl 
if  ^  J  5  ;      County,  California. 


:  Q  42.8       hy  0.6  j 

or  5.6  mt  0.7 
I  ab41.9  11  0.8 
I  an   3.9  i 

!  C     3.4  ' 


Towakaima  Falls, 
Barama  River, 
British  Guiana. 


hy  5.3  I  Mount  Kastel, 

'      Crimea,  Russia. 


Analvst. 


Reference. 


H.  N.  Stokes. 


W.  F.  Hille- 
brand. 


Assistant  of 
J.  B.  Harri- 
son. 

R.  Prendel. 


J.  E.  Spurr, 

B.  r.  S.  G.  S.,  168, 
p.  229,  1900. 

H.  W.  Turner, 
B.  U.  S.  G.  8.,  148, 
p.  201,  1897. 

Rep.  G.  X.  W.  Distr., 
II,  1898,  p.  10. 


R.  Prendel, 
N.  J.,  1887,  II. 
Cf.  p.  96. 


Author's  name. 


I 


Tonalite-aplite. 


Quartz- 
porphyry. 


Remarks. 


Aplite. 


Li  pari te. 


Dried  at  110°. 
Alkalies? 


Near  westpha- 
lose. 


SrBRAXG  2.    DOPOTASSIC. 


SOa 

trace 

Q  35.0 
or  21. 7 
ablO.O 
an  23.1 
r     3. 1 

hy  1.7 
mt  0.7 
il     1.8 
ap  1.3 

Nieder  Modau, 
Hesse. 

F.  AV.  Schmidt. 

C.  Chelius,  Erl.  G.  K. 
Hesse,  I,  Bl.  Rossdorf, 
p.  44,  1886. 

Granite- 
porphyry. 

Q  47.4 
or  16. 7 
ablO.O 
an  11. 1 
C     7.7 

hy  4.2 

mt  1.4 

Barndorfer  Berg, 
Riesengebirge, 
Silesia. 

W.  Herz. 

L.  Milch, 
N.  J.  B.  B.,  XII, 
p.  222,  1899. 

Schliere  in 
granite. 

Q  47.9 
or  22.2 
ab  8.4 
an  13. 9 
C     0.6 

hy  5.0 
mt  0.7 

Between  Bolzano  and 
Ameno,  Ij&so 
d'Orta,  Piedmont. 

L.  Ricciardi. 

L.  Ricciardi,  Atti.  Ac. 
Gioen.Catan., XVIII, 
(18),  1885. 

Porphyry. 

Q  45.1 
or  19.5 
ab  9.4 
an  12.0 
C     4.2 

hy  5.3 
mt  3.0 

Arona,  Lago  Mag- 
giore,  Piedmont. 

L.  Ricciardi. 

L.  Ricciardi,  Atti.  Ac. 
Gioen.Catan., XVIII, 
(8),  1885. 

Porphyry. 

X 

80, 
CI 

1.05 
1.78 
trace 
trace 

Q  36.9 
or  23.9 
abll.5 
an  12. 5 

di    2.9 
hy  7.7 

Sassoforte,  Rocca- 
strada,  Tuscany. 

R.  V.  Mat- 
teucci. 

R.  V.  Matteucci, 
B.  C.  G.  It.,  XXI, 
p.  285,  1890. 

Trachyte. 

X  includes  SiO| 
and    Pt    SO, 
for  S? 

s 

ZnO 

0.03 
2.14 

Q  39.4 
or  25. 6 
ablO.6 
an  11. 7 
C     4.5 

hy  3.6 
mt  1.2 

Serpieri  Mine, 
Laurium,  Greece. 

R.  Lepsius. 

R.  Lepsius,  G.  von 
Attica,  Berlin,  1893, 
p.  93. 

Granite. 

ZnO  aj»  silicate? 

Q  48.4 
or  20.0 
ab  9.4 
an  14. 5 
C     2.0 

hy  4.6 

Between  Bolzano  and 
Ameno,  Lago 
d*Orta,  Piedmont. 

L.  Ricciardi. 

L.  Ricciardi,  Atti.  Ac. 
Gioen.Catan.,XVIII, 

(17),  1885. 

Porphyrj'. 

Cf.  No.  3  above. 

Q  46.0 
or  18.3 
ab  8.9 
an  16. 4 
C     5.4 

hy  3.7 

Mte.  Deruta, 
Umbria. 

L.  Riccianli. 

A.  Verri, 

B.  S.  G.  It.,  V, 
p.  54,  1886. 

Granite. 

SUBRANG  3.    SODIPOTASSIC.     RIESENOSE. 


CI 
8rO 


80s 


trace 
trace 


0.28 


Q  38.6 

I  or  16.0 

abl9.4 

an  20. 3 

i  C     0.7 

I  Q  41.3 

I  or  13.9 

;  abl2.6 

an  12.0 

I  C     4.1 

I  Q  50.6 

'  or  13.9 

I  abl7.8 

an  10. 8 

10     0.3 


hy  10  i  I^eadville,  Colorado, 
mt  0.9  ' 


hy  3.2    Silver  Cliff,  Custer 
County,  Colorado. 


*^*1  J?  ,  Wengenwiese, 
JSi};?!      Heuweg,  Hesse. 


AV.  F.  Hille- 
brand. 


L.  G.  Eakins. 


W.  Cross, 
M.  U.  8.  G.  S.,  XII, 
p.  332,  1886. 


I  Cross  and  Eakins, 
I  A.  J.  8.,  XLIV, 
I      p.  101,  1892. 


F.  W.  Schmidt. 


C.  Chelius, 
Erl.  G.  Kte.  Hesse,  I, 
Bl.  Rossdorf, 
p.  35,  1886. 


Pitchstone. 


Granite. 


Much  H,0. 


I 


MnO  high. 
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CHEMICAL  ANALYSES  OF  IGNEOUS  BOCKS. 

CLASS  1.     PERSAL^iNE— Gsntinued. 
RANG  S.    ALKAUCALCia    EXESENASE— Ccmtiboc^. 


No. 

Sio, 

A1,0, 

Fe^O, 

Fet> 

MgO 

C«0 

Xa,0 

K,0 

H,0+  H,0- 

CO, 

TiO, 

PA 

MiiO 

BaO 

Bnm 

Sp.gr. 

7ft,  82 

143.  tiS 

1.75 

0.:i2 

0.51 

2.83 

L55 

2.10 

0.74 

100,  SO 

A£.nt 

L2»0 

.134 

.011 

.OM 

.013 

.OGO 

.tSR 

.022 

6 

75.27 

13.98 

1.90 

LOO 

L44 

2.16 

1,54 

2.01 

0.91 

100.21 

A».  HI 

L2&& 

.137 

.012 

.014 

,mA 

.€99 

,02S 

,a;i 

6 

75.21 

14.18 

0.75 

1.05 

0.44 

2.40 

1.74 

3, 12 

.... 

99.90 

AS.  Ill 

l,25i 

.1S& 

.006 

.015 

.011 

.DI3 

,01» 

.033 

7 

72.^ 

17.77 

0.20 

1.09 

0.79 

2.17 

1.24 

2.«i5 

L36 

100. 18 

AS.  ru 

L21fi 

.174 

.ODl 

.015 

.020 

,099 

.QUO 

.0.S 

d 

72,71 

14.59 

1.78 

0.92 

2.17 

2.57 

i.a5 

1.99 

1.67 

100.06 

A8.m 

L312 

.143 

.Oil 

.012 

.O&l 

,047 

.077 

.021 

9 

m.m 

18.91 

2.22 

1.36 

1.8d 

3.16 

1.76 

2.44 

1.01 

i 

99.76 

A3.ItI 

lAhl 

Am 

.014 

.01t» 

.tM7 

.ou 

.OQH 

.0525 

10 

69.40 

15.79 

2.15 

:  n.  d. 

2.36 

4.68 

1.34 

2.76 

1.44 

99.92 

A4.  IV 

L1&7 

.165 

,014 

(.WS) 

.0S9 

.f»4 

.0^1 

.ono 

1 

i 

11 

73.00 

14.45 

n.  d. 

3.12 

0.82 

3.30 

1.70 

3.18 

0.70 

trace 

1            1 
trace  |ttBCtf  Urace 

100.27 

2.76 

AB.  Ill 

L217 

.lis 

.OVA 

.(m 

.060 

.027 

.{104 

1            t 

12 

e9.34i 

19.93 

1.27 

1.25 

0.92 

3.66 

2.16 

3.20 

1.10 

none 

trnt^fi  I           j 

99.65 

2.660 

A&Itl 

Lise 

.itie 

.OUN 

.017 

,023 

.065 

.085 

.051 

\ 

I 
1 

15^ 

RANG  3.     ALKALICALCIC.    RIESENA8E. 


1 

73.69 

12.89 

1.02 

2.59 

0.50 

3.74 

2.81 

1.48 

1 

1.06  1 

trace    trace 

trace  j                99.78 

A8.  Ill 

1.228 

.126 

.006 

.oae 

.013 

.067 

.046 

.016 

2 

73.  (i5 

11.19 

1.31 

3. 25 

0.51 

2.78 

3.74 

1.86 

0.44 

99.23 

B8.IV 

1.22H 

.110 

.008 

.045 

.013 

.OfiO 

.060 

.020 

3 

71.50 

17.44 

0. 45 

l.Wl 

1.03 

3.00 

2.45 

1.53 

0.68 

0.42  1  0.10  'trace 

none 

100.56 

A2.II 

1.192 

.171 

.OWi 

.m 

.02<J 

.a'ss 

.040 

.016 

1      .001  I    — 

1           1 

1 

4 

72.81 

15.22 

1.88 

1.40 

1.10 

2.77 

2.10 

1.54 

1.66 

100.48 

A8.III 

1.214 

.149 

.012 

.019 

.027 

.av) 

.084 

.016 

5 

76.13 

12.44 

0.74 

n.  a. 

0.83 

3.25 

3.34 

1.50 

1.52 

99.75 

A8.  Ill 

1.209 

.122 

.005 

(.010) 

.021 

.068 

.054 

.016 

6 

69.10 

16.32 

3.70 

1.37 

1.12 

5.10 

2.91 

1.06 

n.  d. 

100.68 

2.456 

A8.m 

I.IW 

.160 

.028 

.019 

.028 

.091 

.047 

.012 

1 

PEB8ALANE 8R.  4   OF   KIE8ENA8E. 
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ORDER  3.     QUARFELIC.     OOLtTMBARE— C^ontinued 

8UBRANO  8.    SODIPOTABSIC.    KIESENOSE— C4>nllnued. 


IncliiBtve. 


BO|         limce 


Norm. 


Q  fia.i 

or  12. 2 
ab  13. 1 
an  13.0 
G    a*s 

Q  5Ki 
or  11.7 
ab  13. 1 
An  10. 8 

c    &.a 

Q  46.  t 

nr  tas 

Bbl4.7 
aulZO 
C     3.6 

Q  46.0 
or  I5u6 
ablO.^ 
an  10. 8 
C     S.9 

Q  4G.6 
Of  11.7 
ftbH.l 
nnlS.l 
C     4.« 

Q  40.1 
or  lS.ff 
ftb  M.7 
khIA.A 
C     5.S 

one,  7 

ftblLQ 
■0214 

C     Zl 

I  q  40.1 

or  la.  9 
*bH.l 
an  10. 4 
C     2.2 

q  ».B 
or  1H.9 
abm3 
ania.1 
C     3.3 


Locality. 


by  La 

mt  o.e  I 
hmLl 


hy  3.9  j 

mt  2. 8  I 


by  2.4 
ml  1.3 


^^hlfjF^ellierp, 
i'      lu  SchmieaebeT^p 
I       RiesenjyfebiiTge, 
^      Silesia, 

OrunbufM^h, 
n.  Hir8chl:iefg, 
RieeeDgebirge^ 
f      Silesia. 
I 

a>ken»ehloes  Berg, 
I       Rieeengebiii^, 
6ile»la. 


by  3.6  I 
mt  0.2 

I 


by  6.4  I 
mt  2.7 


hy  5.7 
mt  &2 


hy  9,6  I 


by 


hy  S.6  } 
mtl.0  1 


Above  Buche^ 

Schmiedpbeti, 
Rie*engebirge, 
Silesia. 

Grunbiisc'bT 

n.  IlirstchbtTiit 
Rie^eugebirg^, 
Silesia. 

Griinbuieh, 
n.  Hir5M*hl>ergp 
Ria^ng^bii^, 
Silesia. 

Hadwor^fip 
BacbergebirgeT 
Stvria. 


Tomiellai 

Roceastrada, 
Groffieto,  Italy. 

Plaka,  I^urioii, 
Greece. 


Analyst. 


Reference, 


Author's  name. 


W.  Herz. 


W.  Her*. 


W.  Hera, 


W.  Herz. 


\V,  Hera.' 


W,  Hera. 


A.  Ponton i. 


N.  J.  K  B.,  XII, 

|i,  1^,  1^99. 

!  L.  Milch, 

N.  J.  B.  E,  XIT, 
I      p,  1^,  1899. 

L,  Miloh, 
N.  J.  B.  B„  XII, 

p.  im,  i8mi, 

L,  Milch. 
X.  J.  B.  B.,  XII, 
p.  168,  189l», 

L.  Mileh, 
N.  J.  B.  B.,  XII, 
p.  1«9,  1899. 


L,  Mikb, 
X.  J.  B.  B.,  XII, 
p.  210,  1899. 

A.  Pontoui, 
T.  M,  P.  M.,  XIV, 
I).  370,  1895. 


RA'.MatteucciJ  R.  V.  Matteaccl, 
,      B.  S.  G.  It..  X, 
I       p.  677,  1891. 

I 

R.  Lejwius,  R.  T^psius, 

ii.  \\  Attika,  Pterlm, 

I       }Sm,  p,  S9. 


Granite. 


Granite. 


ApUte. 


Graiiitlte. 


I  Granitite. 


I  Granodiorite. 


i  Granite- 
I>orpbyry* 


Xevadit«. 


Granite. 


Remarks. 


SUBRAXG  4.     I)()SOI)I(\ 


8rO 
L1«0 


trace 
trace 


q  41.2 

,  or   8.9 

ab23.6 

an  18. 1 


q  41.9 
or  8.9 
ab21.0 
an  14. 7 
C     6.3 


Ji  0.4  I  Port  Deposit,  Balti- 
^y  J;  5  i      more,  Maryland. 


W.  Broniwell. 


q  37.1  di   4.8 

I  or  11.1  hy  8.7 

lab  31. 4  mt  1.9 
I  an   8.3 


hy  6.0 
mt  0.7 


q  46.8  hy  8.6  ' 
or  8.9  mt  2.8  I 
abl7.8 
an  13. 9 
C     6.0 

q  43.2 
or  8.9 
ab28.3 
an  13. 9 


q  85.3 
or  6.7 
ab24.6 
an  26. 8 
C     1.0 


di  1.8 
hy  1.3 
mt  0.7 

hy  2.8 
mt  4.4 
hmO.6 

Berlin,  Wisconsin.       I  S.  Weidinan. 


Potaro,  etc.,  rivers 
(average  sample), 
British  Guiana. 


Koppenkegel.  Riesen- 
gebirge,  Silesia. 


Bolzenschloss, 
Riesengebirge, 
Silesia. 

Izu-san, 
Japan. 


Assistant  of 
J.  B.  Harri- 
son. 


W.  Herz. 


W.  Herz. 


B.  Koto. 


G.  P.  Grimsley, 
J.  Cinn.  Soc.  Nh., 
XVII,  1894. 


I 


S.  Weidman,  B.  Ill, 
Wise.  G.  Nh.  S., 
p.  2,  1898. 

J.  B.  Harrison, 
Rep.  G.  Essequibo, 
etc.,  rivers, 
p.  52,  1900. 

L.  Milch, 
N.  J.  B.  B.,  XII, 
p.  152,  1899. 

L.  Milch, 
N.  J.  B.  B.,  XII, 
p.  184,  1899. 

B.  Koto, 
Q.  J.  G.  S.,  XL, 
p.  445,  1884 


Granite. 


Of.  W.  C.  Day, 
18  A.  R.  U.  8. 
G.8.,V,p.963, 
1897. 


Rhyolite-gneiss.'  Sum  low. 


Quartz-porphy- 1  Dried  at  110®. 
rite.  "  Alkalies  corr. 

I      Priv.  contr., 
J.  B.  H. 


Granitite. 


Aplite. 


Andesite. 
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CHEMICAL    ANALYSES    OF   IGNEOUS   ROOKS. 


CLASS  I.     PERSALANE— Continued. 
RANG  3.    ALKALICALCIC.    RIESENASE. 


No. 

Sii), 

1 

Al,(), 

Fe,0, 

FeO 

1 
Mg<) 

CaO 

Na,0 

K,0 

ILO-L-  H,0- 

CO, 

TiO, 

PA 

MnO 

BaO 

1     Sum      Sp.  gr. 

1 

1 

72.  24 

13.84 

1.45 

1.86 

1.10 

3.40 

4.43 

0.39 

0. 69     0. 17 

0. 41     0. 10 

0.12 

0.08 

^  100.28 

Al.  I 

1.2(M 

.136 

.009 

.026 

.(»2S 

.060 

.071 

.004 

.005  1       .001 

.002 

1 

2 

72. 54 

16.19 

1.16 

1.17 

0.65 

3.  25 

4.47 

0.  23 

o.a5 

none 

0.20  1  0.12 

trace 

1  100.03 

A2.  II 

1.209 

.1^ 

.007 

.017 

.016 

.a^ 

.072 

.002 

.002         .001       

1 

3 

m>.99 

17.56 

1.41 

3.  39 

0.93 

4.25 

3.  35 

0.34 

1.  53 

1               1 

trace  ;  tnu-e 

! 

;    99.75 

A3.  Ill 

1.117 

.172 

.009 

.04,S 

.023 

.076 

.ft>4 

.oc«l 

1 

1 

1            1 

' 

RAX(} 

4.     IXX^ALCIC. 

1 

77.61 

13.34 

2.07 

n.  (1.      0.  52 

3.  67 

0.61    1 

2.04  '     0.55 

1 

1 

i  100.41  1  2.556 

A4.  IV 

1.2SH 

.  132 

.013 

r.026)           .013 

1 

.066 

.009  , 

1 

1 

1 

1 

1 

I 

170 

RANG 

4.   iMx:ALCir. 

1 

68.87 

16.  42 

1.91 

2.  06     2.  54 

4.64 

1.25 

1.10       1.12  1 

,     99.91 

A3.  Ill 

1.148 

.161 

.012 

.029         .«h4 

i 

.0K3 

.020 

.012                      ,                                 1 

1            ^ 

1 
1 

CLASS  I.     PERSALANE. 

RANG  1.     PERALKALIC.     LIPARASE. 


1 

70. 65 

16.  16 

1.5;^ 

0.  52 

trace 

0. 55 

0.54 

8.66 

1.22 

i               1               1               1 

trace                  99. 83 

t                        '            1 

2.62 

A3.  Ill 

I.ITJ* 

.l.^i> 

.iw 

.AC 

— 

.010 

.009 

.092 

1            ■    

1 

2 

(t8.  13 

15.  75 

1.60 

0.74 

0, 45 

0.  27 

0.61 

10.54 

L90 

1      1 

0. 31     trace  , 

100.37 

2.573 

A2.  11 

l.lAi 

.IM 

.010 

.010 

.on 

.  0lV» 

.010 

.112 

1 

.004      ; 

3 

69.  (Hi 

14.41 

l.8i> 

0,54 

o.:i9 

traiv 

0.  24 

12.33 

0.96 

0.09 

0.  24  '  0. 08 

1  100.51 

2.553 

A2.  11 

1.  IM 

.111 
12.  W 

.012 

0. 37 

.W7 

0.27 

.010 

0.12 

R.VNG  1.     I'K 
0.  2^>       2. 02 

.131 

t 

RALKAL 

.003         .001  1 

IC.     UP. 

LRASE. 

1 

75.20 

8.:i8 

0. 58 

trace  '  0. 03  !            '  100.  22 

A3.  Ill 

1.253 

.127 

.OItt 

.om 

.«« 

.  IU'» 

.osa 

.0S9 

! 

2 

73.90 

13.  ti5 

0. 28 

0.42 

0.U 

0.23 

2.5;i 

7,99 

0. 33     0. 16 

0. 07  1  0. 05  1  trace 

1 

trace  1     99.  75 

Al.  1 

1.282 

.134 

.WW 

.WKN 

.0U4 

.UIM 

.040 

.OK.% 

.001     —    1    — 

1 

3 

7L12 

13.35 

1.37 

L28 

0.47 

0,32 

2.02 

9.82 

L13 

;  100.88 

A3,  m 

1.185 

.131 

.OW 

.OIH 

.012 

.005 

.082 

.104 

4 

75.44 

12.33 

a49 

LOO 

(kh2 

tnuv 

2.38 

7.13 

L26  1 

1 

0.07 

0.11 

101.73 

02.  IV 

1.257 

.121 

.008 

.ou 

.C18 

.U8» 

•W5 

' 

.001 

.002 

5 

75.47 

1L21 

0.44 

n.  a. 

0.30 

0.80 

2.y8 

7.98 

0.85 

none 

0.11 

100.14 

A8.  Ill 

1.256 

.110 

.006 

(.006) 

.UOK 

.uu 

.M8 

.085 

— 

.002 

PER8ALANE 0ME08E. 
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ORDER  3.     QUARFELIC.     COLUMBARE—Oontinued. 

SUBRAXO  5.    PERSODIC.    VULCANOSE. 


! 

1       Inclusive. 

1 

Norm. 

Locality. 

Near  Milton, 
Calaveras  County, 
California. 

*  Analyst. 

Referentre. 

Author's  name. 

Remarks. 

j       8rO 

1 

trace 

Q  35.6 
or    2.2 
ab37.2 
an  16.7 

hv  4.6 
mt  2. 1 

il     0.8 

Hillebrand. 

H.  W.  Turner, 
14A.  R.  r.S.(T.S.,II, 

p.  484,  1894. 

Quartz-iMjrphy- 
rite. 

1 

Q   37.4 
or    1.1 
ab  37. 7 
an  16. 1 
C     2. 8 

hy  2.9 
mt  1.6 

Towakaima  Falls, 
Barama  River, 
Britiish  Guiana. 

# 
Assistant  of 
J.B.Harrison. 

J.  B.  Harrison, 

Rep.(i.  N.W.Distr., 
II,  p.  10,  1898. 

'    -        . 
(tranite-jrnei.'-s. 

Dried  at  110°. 
Alkalies? 

1 
1 

Q   3:1.7 
or    1.7 
ab  2H.  3 
an  21. 1 
C     4.0 

hy  7.4 
mt  2.1 

Projectile  of  1888, 
Vulcano,  ^Eolian 
Islands. 

L.  Kahlenl)en:. 

W.  H.  Hol)l>8, 
B.  (i.  8.A.,  V, 
p.  601,  1894. 
Z.  D.  C;.  (i.,  XLV, 
p.  51)1,  1893. 

Vulcanite. 

SUBRAXG  1.     PREPOTASSIC. 


I  or  11.7 

I  ab  4.7 

an  18. 3 

!  C     3.7 


hy  4.6 


Buccione, 
I^ago  d'Orta, 
Piedmont. 


J^.  Ric<'iar<li. 


L.  Riccianli, 
Att.  Ac.  (lioen. 
Catan.,  XVIII, 
p.  17,  1885. 


Porphyry. 


SUBRAN(J  2.     SODIPOTASSIC. 


Q  42.5 
or  6. 7 
ab  10. 5 
an  Zi.  1 
C     4.7 


hy  8.6     Vonlerberg, 
"'^  '^-^        Riesengebirge, 
Silesia. 


I 


W.  Herz. 


I  L.  :Milch, 

N.J.  B.  U.,  XII, 
I       p.  214,  Kstm. 


j  Schlierein  ' 

I      granite. 


SO,       0.07 


SO,       0.28 


ORDER  4.     QUARDOFELIC.     BRITANXARE. 

SUBRANG  1.     PERFOTAaSIC.     LEBACHOSE. 


i   Q3:?.l 
'  or  51.2 
.  ab  4. 7 

mt  2. 1 

1  an   2.8 
C     5.0 

'  Q  2:{.0 
or  62. 3 

,  ab   5.2 
an  1.4 

'  ('     2.8 

hy  1.1 
mt  1.4 
il  0.6 
hm  0. 6 

i^l  19.9 

or  72. 8 

,  ab  2.1 

hy  1.0 
mt  1.6 
hmO.8 

C     0.6 


Chywoon  Morvah, 
Cornwall. 


Himmelberg, 
Bl.  I^bach, 
Prussia. 


Mutterbach, 
Masserthal, 
Thiiringerwald. 


J.  A.  Phillips. 


K.  Boettcher. 


Hami)e. 


J.  J.  II.  Teall, 
Br.  Petr., 
p.  314,  1898. 


Granite. 


I 


Weiss  and  Grebe,  Quartz-por- 

Erl. G.  Kte.  Preuss,  Bl. '       ph vrv. 
Lebach,  p.  30,  1889. 

I 

H.  Loretz,  Quartz-ortho- 

Jb.  Pr.(i.L.-A.  (1888), '       clasite. 
p.  295,  1889.  I 


SO.  for  S. 


SO,  for  S. 


SUBRANG  2.     DOPOTASSIC.    OMEOSE. 


F 
9rO 


none 
none 
trace 


ZrOs 
Pes, 


0.66 


Q  30.2 
or  49. 5 
ab  16. 8 
an   1.4 

Q  28.0 
or  47. 3 
ab21.0 
an  1.1 
C     0.5 

Q  20.9 
or  57. 8 
abl4.1 


Q  32.9 
or  41. 7 
ab20.4 
C     0.7 


hy  0.4  I  Round  Mountain, 
'"^^•^i       Rosita  Hills, 


hy  0.8 
mt  0.5  I 


2.3  I 
1.2  ! 
2.5  i 


Colorado. 

Currant  Creek  Can- 
yon, Pike's  Peak, 
Colorado. 


Torre  de  la  Testa, 
Cabo  de  Gata, 
Spain. 


hy  2.7  I  X.  of  Drammen, 
^^«"'      Norwav. 


Q  32.8        n8   2.9  I 
or  47.3        dl    3.3 
ab  13. 1 


Kolsjon,  Smaland, 
Sweden. 


L.  (t.  Kakins. 


W.  F.  Hille- 
brand. 


A.  Osann. 


P.  Jannasch. 


H.  Santesson. 


W.  Cross, 
Pr.  Col.  8c.  Soc.,  II, 
p.  33,  1887. 

E.  B.  Mathews, 
B.  U.  S.  G.  S.,  148, 
p.  160,  1897. 

A.  Osann, 

Z.  D.  Ci.  G     XLIII, 
p.  695,  1891. 

W.  C.  Briber, 
Z.  K.,  XVI, 
p.  77,  1890. 

O.  Nordenskjold, 
B.  G.  Inst.  Un.  Upsala, 
I,  p.  216,  1894. 


Rhvolite. 


Granite. 


Liparite. 


Quartz-por- 
phyry. 


Also  in  17  A.  R. 
U.S.G.  S.,II, 
p.  324,  1896. 


Sum  high. 


Rhyolite  (Hal-  '  Alkalies  high? 
leflinta).  j 
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OHEMICAL   ANALYSES   OF   IGNEOUS   BOOKS. 


CLASS  I.     PERSALANE— Continued. 
RANG  1.    PERALKALIC.    UPARA8E— Continued. 


No. 

i 
SiO,   '  AlA 

Fe,0, 

FeO 

MgO 

CaO 

Na,0 
3.81 

K,0 

H,0-f 

H,0- 

CO, 

TiO, 

PjOj  1  MnO  i  BaO       Sum      Sp.  gr. 

6 

71. 62     12. 83 

0.13 

.010 

n.d. 

1.48 

9.69 

0.02 

i    99.68 

A8.  Ill 

I.IW           .126 

.001 

.001 

— 

.027 

.060 

.103 

'            1 

1 

1 

7 

74.66  '  11.49 

2.02 

n.  d.      0. 10 

0.44 

1.69 

8.68 

0.74 

0.07  1  0.08 

99.97 

2.698 

A3,  ni 

1.244           .113 

.013 

(.014)         .003 

.008 

.027 

.021 

.001  ,     .001 

20. 6° 

8 

63.25 

16.53 

3.10 

0.  26     0.  53 

0.26 

1.19 

11.00 

2.71 

none 

0.52 

! 

0.27  i 

99.  74  '  2. 569 

1 

A2.  II 

1.054 

.162 

.020 

.004         .013 

.ow 

.018 

.117 

.007 

1 
.002  1 

9 

70.91 

15. 32 

trace 

none     0.07 

0.58  1 

2.31 

10.07 

0.51 

! 

99.  77  i  2. 664 

1 

AS.  m 

1.182 

.1.^ 

— 

—         .002 

.010 

.087 

.107 

1 

1 

10 

68.87 

16.62 

0.43 

2.  72     1.  60 

0.71 

1.80. 

6.48 

0.74 

0.05  ! 

100. 02  1  2.  762 

A8.  ni 

1.148 

.163 

.003 

.038  1       .040 

i 

.012 

.029 

.069 
RALKAl 

1 

1 
1 

1    1 

\ 

R.\XG  1.     PE 
0.13       4.02 

JC.     LIPARA8E. 

1 

76. 98     12.  34 

0.85 

0. 93     0. 15 

4.44 

0.  W     0.  24     none    0. 17 

1 
0.03     trace    0.07  |  100.02 

Al.  I 

1.266           .121 

.oor> 

.012  1       .004 

.002 

.064 

.M7 

.002 

• 

1 

2 

72. 77     12. 15 

0.44 

3.06     0.22  i  0.07 

3.38 

4.67 

0.65     0.17  1  2.06     0.20 

trace 

0.16     O.aS     100.09 

Al.  I 

1.213'         .119 

.003 

.043         .006 

1 

.001 

.aw 

.050 

'               !               i      .003 



.002 

3 

73. 69  1  12.  46 

L21 

1.75  i  0.17 

0.36 

4.47 

4.92 

1 

0. 24     0. 14    trace    0.  28 

1 

0.04 

0.15 

none  ;  100. 09 

Al.  I 

1.228           .122 

1 

.007 

.024         .004 

.007 

.072 

.052 

1 

.004 

.002 

4 

73.03  1  13.43 

0.40 

1.49     0.14 

0.79 

4.91 

4.54 

0.35  '  0.18     trace 

'            1 

0.30 

0.06 

0. 15     trace  |  100. 03 

A1.I 

1.217 

.132 

.003 

.020         .004 

.014 

.079 

.W8 

1 

.004 

.002 

—   ' 

5 

71.90 

14.12 

1.20 

0.  86     0.  33 

1.13 

4.52 

4.81 

0.42     0.18  i  0.21 

1 

0.35 

0. 11     0. 05 

0. 04  !  100.  35 

Al.  I 

1.196 

.138 

.008 

.012  '       .008 

.020 

.072 

.051 

1 

.004 

.001       .001  '    ' 

6 

77.61 

11.94 

0.55 

1 

0. 87  ,  trace 

1 

0.31 

3.80 

4.98 

0.  23  '  trace 

0.25 

! trace  1            1  100. 54 

1 

2.618 

A2.  II 

1.2W           .117 

.004 

.012 

.006 

.061 

0.S3 

.003 

1 

ISO 

7 

76.49  i  11.89 

1.16 

1.56    trace 

0.14 

4.03 

5.00 

0.38 

0.12 

trace 

trace 

100.  77     2. 650 

AS.  in 

1.275           .117 

.007 

.022     — 

.002 

.064 

.053 

—   1 

130 

8 

67. 35     16. 05 

1.23 

4.76 

0.03 

0.55 

4.42 

6.08 

0.17 

0.16 

0.60 

0.05 

100.46 

2.69 

A2.  II 

1.128  !         .148 

.008 

.066 

.001 

.010 

.071 

.065 

008 

I 

1                           : 

170 

9 

77. 49     11. 89 

0.34 

1.12     0.09 

0.45 

4.58 

4.26 

0.16 

1 

i  trace  ; 

100.63 

AS.  m 

1.292           .116 

.002 

.015         .002 

.008 

.074 

.045 

1 

10 

76.44     12.95 

0.19 

0. 89  ■  trace 

0.15 

4.76 

4.95 

0.09 

0.37 

trace 

100.79 

B2.  Ill 

1.274           .127 

.001 

.012     — 

.003 

.077 

.058 

.005 

1            1 

1 

11 

73.93     12.29 

2.91 

1.55 

0.04  1  0.31 

4.66 

4.63 

0.41 

0.18 

trace 

none 

100.91 

2.642 

B2.  Ill 

1.232           .120 

.018 

.022 

.001 

.006 

.075 

.049 

.002 

220 

12 

71.40  1  14.76 

1.68 

0.72 

0.65 

0.10 

4.79 

5.16 

L46 

trace 

100.62 

AS.  Ill 

1.190 

.145 

.011 

.010 

.014 

.002 

.077 

.065 

— 
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ORDER  4.     QUARDOFELIC.     BRitANNARE— Continued. 
SUBRANG  2.    DOPOTASSIC.    OMEOSE— Continued. 


Includve. 


SOk         0.12 


Norm. 


Q  22.2 
or  67. 8 
abl2.1 


Q  31.0 
or  51.2 
abll.O 


Q  13.4 
or  66.1 
ab  9.4 
an  1.1 
C     2.8 

Q  18.0 
or  69. 6 
ab  19. 4 
an  1.7 

Q  27.7 
or  38. 4 
abl5.2 
an  3.2 
C     6.4 


ns  4.5 
ac  0.6 
dl  0.3 
wo  3.0 

ac  2.7 
di  1.9 
hy  1.2 


hy  1.3 
11  0.6 
hmS.l 


di    0.7 


hy  8.6 
mt  0.7 


IxKjality. 


S(5dero,  Wano,  Fin- 
land. 


Gross-Umstadt, 
Hesse. 


Heckmannsloch, 
Blatt  Wahlen, 
Prussia. 


Wilson's  Creek, 
Omeo,  Victoria. 


Wilson's  Creek, 
Omeo,  Victoria. 


Analyst. 


I 


H.  Berghell. 


Not  stated. 


Gremse. 


A.  W.  Howitt. 


A.  W.  Howitt 


Reference. 


Author's  name. 


Remarks. 


Alkalies  high? 


H.  Ber$2:hell,  Microcline- 

Finl.  G.  Und.,  Bl.  23,  ^      granite, 
p.  18,  1892.  i 

C.  Vogel,  I  Quartz-por- 

Abh.  G.  L.-A.  Darms.,        phyry. 
II,  p.  49,  1891. 

H.  Grebe,  Erl.  G.  Kte.  '  Quartz-por-  i  Fe,0,  and   K,0 
Preuss.   Bl.  Wahlen,  ;      phyry.  1      high? 

p.  29,  1889.  i 

A.  W.  Howitt,  i  Graphic  granite.   Dried  at  100®. 

T.R.Soc.Vict.,XXIV, 
p.  120,  1888. 

A.  W.  Howitt,  I  Granite.  Dried  at  100°. 

T.R.Soc.Vict.,XXIV,l  i 

p.  122,  1888. 


SUBRANG  3.    SODIPOTA88IC.    LIPAROSE. 


ZrO, 

S 

NiO 

SrO 

L1«0 

ZrOs 
FeS 

§?•* 

UsO 

ZrOs 
CI 
F 
FeSs 


ZrOs 
CI 
F 
Fe8| 

ZrOf 

CI 

F 

FeSs 

NiO 


0.03 

none 

none 

none 

trace 

0.04 

0.12 

none 

none 

trace 

0.14 
0.02 
0.05 
none 


0.06 
0.03 
0.08 
0.09 

0.04 
0.02 
0.06 
trace 
none  , 


Q  35.1       hy  1.4 
or  26  1       mt  1.2 
ab33.5 
an  0.6 
C     0.8 


Q  82.1 
or  27. 8 
ab28.8 
an  0.8 
C     1.3 

Q  26.8 
or  28.9 
ab87.7 


Q  24.9 
or  26. 7 
ab41.4 
an  1.4 

Q  24.5 
or  28. 4 
ab37.7 
an  4.2 


Q  35.4 
or  29. 5 
ab32.0 
an  0.8 

Q  83.4 
or  29.5 
abSS.5 


Q  14.2 
or  36.1 
ab37.2 
an  2.8 

Q  33.4 
or  25.0 
ab37.7 

Q  28.6 
or  29.5 
ab39.8 


Q  28.9 
or  27. 2 
ab37.2 


Q  22.8 
or  80. 6 
ab40.3 
an  0.6 
C     1.1 


Haystack  Mountain, 
Aroostook  County, 
Maine. 


hy  5.9 
mt  0.7 


ac  0.9 
di  1.6 
hy  2.2 
mt  1.2 
1      0.6 


Quo^gy  Joe  Moun- 
tain, Aroostook 
County,  Maine. 


Mount  Ascutney, 
Vermont. 


di  2. 2  !  Mount  Ascutney, 
;;j;J:?l      Vermont. 


di    1.1 
hy  0.3 
mt  1.9  i 
il     0.6 

di    0.8  • 
hy  0.2  I 
mt  0.9 
il     0.5  I 

di    0.4 
hy  1.8  I 
mt  1.6 


Mount  Ascutney, 
Vermont. 


Rockport,  Cape  Ann, 
Massachusetts. 


Magnolia,  Essex 
County,  Massachu- 
setts. 


hy  6.6     Pigeon  Hill  Quarry, 
Rockport,  Cape 
Ann,  Massachusetts. 


{f^  \'l        l^ockport.  Cape 


ac   0.9  I 
di    2.0 
hy  1.2 

ac   0.5  I 

di   0.8 
hy  0.5  I 
il     0.8 


Bass  Rocks,  Cape  A nn, 
Massachusetts.  | 

Bass  Rocks,  Cape  Ann,  • 
Massachusetts.  ' 


5?  f?  i  Hanlwicke  Quarry, 
hy  0  4  I      Quincy,  Massachu- 
mt  3.2  '      setts. 

hy  If  i  Marblehead  Neck, 
"*^'^*i      Essex  County,  Mas- 
I      sachusetts. 


W.    F.    Hille- 
brand. 


W.    F.    Hille- 
brand. 


W.    F.    Hille- 
brand. 


W.    F.    Hille- 
brand. 


W.    F.    Hille- 
brand. 


H.  S.  Washing- 
ton. 


H.S.Washing- 
ton. 


H.  S.  Washing, 
ton. 


H.  S.  Washing- 
ton. 

H.  S.  Washing- 
ton. 


H.S.Washing- 
ton. 


H.S.Washing- 
ton. 


H.  E.  Grejrory, 
B.  U.  S.  G.  S.,  165, 
p.  156,  1900. 

H.  E.  Gregory, 
B.  U.  S.  G.  S.,  165, 
p.  166,  1900. 

R.  A.  Dalv, 
B.  U.  S.'  G.  8.,  148, 
p.  69,  1897. 

R.  A.  Daly, 
B.  U.  S.  G.  8.,  148, 
'      p.  68,  J  897. 

R.  A.  Daly, 
(      B.  U.  8.  G.  S.,  148, 
I      p.  68,  1897. 

I 

I  H.  S.  Washington, 

I  J.  G.,  VI, 

I  p.  798,  1898. 

H.  S.  Washington, 
I      J.  G.,  VII, 
I      p.  113,  1899. 

I  H.  8.  Washington, 
I      J.  G.,  VI, 
p.  795,  1898. 

i  H.  S.  Washington, 
J.  G.,  VII, p.  107,1899. 

'  H.  8.  Washington, 
J.  G.,  VII, 
p.  107,  1899. 

H.  8.  Washington, 
A.  J.  8.,  VI, 

p.  181,  1898. 

H.  8.  Washington, 
J.  G.,  VII, 
p.  293,  1899. 


Rhyolite. 


Bostonite. 


Granite-por- 
phyry. 


Syenite-por- 
phyry. 


Granitite. 


Hornblende- 
granite. 


Paisanite. 


Quartz-syenite,  ilnclosure    in 
I      granite,  No.  6, 
above. 


Aplite. 


Aplite. 


Granite. 


Dried  at  110*». 
Border  of  dike. 

Dried  at  110<». 
Center  of  dike. 


Dried  at  llO**. 
Sum  high. 


Keratophyre        Dried  at  110*» 
(bostonite).    | 


14128— No.  14—03- 


-10 
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CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 
CLASS  I.    PKR&ALAKE^Continued. 

RANG  1.    PERALKALIC.     UPARA8E— Conttuned. 


No. 

8iO, 
70.23 

AlA 
15.  (M) 

Fe,0, 

1.9t) 

FeO 
11.  <1. 

MgO 
o.:« 

CaO 
0.  3.3 

Na,0 

4.98 

K,0 
4.99 

H,04 

1 

Tit), 

PiO, 

MnO 

r  ■ 

1 
Sum 

Bp.|fr. 

13 

1.2H 

■      1      ■■ 
0.91 

o.o:i 

•  -       ] 
0.  Ort     0.  24 

1  100.42 

A8.  in 

1.171 

.147 

.012 

(.024) 

.010 

.006 

.oso 

.053 

i 

—           AtS\ 

14 

72.0tJ 

14.  as 

1.28 

0.(>4 

0.  13 

1.20 

4.  31 

5.64 

0.66  ! 

tra^ii                100.  S6 

2.640 

A3.  Ill 

1.201 

.  145 

.OOH 

.009 

.004 

.021 

.069 

.060 

—   1 

\ 

15 

68.96 

15.25 

3.  28 

none 

0.20 

0.  76 

5.  45 

5.01 

0.91    ' 

0.23                 100.  ft^ 

A8.  Ill 

1.149 

.VnO 

.021 

.  IK»5 

.014 

.088 

.a>4 

.Due 

16 

74.87 

14.  27 

trace 

0.51 

0.16 

0.4K 

3.0tJ 

5.  m 

0. 66  i  0. 26 

0.0^ 

0.21     tmtv 

\     90.89 

A2.  II 

1.24S 

.140 

— 

.007 

.004 

.009 

.W9 

.058 

,«»! 

.ffwi  — 

1 

17 

72.17 

14.44 

1.02 

0.99 

0.70 

0.69 

3.  65 

4.84 

1 
n*d.       n.i\.                 Oi  27 

1  98.  rr 

A2.  II 

1.203 

.142 

.006 

.014 

.018 

.012 

.U-.9 

.051 

,      !  .      ■«" 

1 

18 

73.70 

12.  87 

3.  76 

0.31 

0.11 

0.14 

3.  (W 

4.56 

0..=V7  1  —                , 

tract; 

0.07 

iWfc  Vl% 

A3.  Ill 

1.228 

.126 

.024 

.004 

.003 

.0(r2 

.058 

.049 

1             1 

.001 

19 

72.42 

13.04 

0.68 

2.49 

0.58 

0.60 

3.44 

4.97 

,..'    ' 

0,40 

0.20 

0.09 

0,15 

100.37 

2.620 

Al.  I 

1.207 

.128 

.004 

.035 

.0. 

.011 

.055 

.054 

.W5 

.001 

.uni 

^ 

20 

68.36 

13.  76 

2.  («) 

2.75 

0.68 

0.70 

3.56 

4.48 

OAm 

1,57 

0.33 

traee 

100.48 

Al.  I 

1.139 

.135 

.017 

.039 

.017 

.012 

.057 

.048 

.020 

.002 

21 

72.35 

13.  78 

1.87 

0.36 

0.42 

0.87 

4.44 

4.49 

0.54 

0.  22 

0.44 

0.13 

0.06 

99.87 

A2.  II 

1.206 

.135 

.012 

.005 

.011 

.016 

.071 

.048 

.006 

-DOt        .001 

22 

71.88 

12.88 

3.05 

1.05 

0.33 

1.13 

4.21 

4.46 

0.26 

0.17 

0.22 

0. 15     tW!e 

99.81 

A2.I1 

1.198 

.126 

.019 

.015 

.008 

.020 

.068 

.048 

,coa 

.001      

1 

23 

71.33 

12.55 

3.  75 

0.85 

0.58 

0.94 

4.52 

4.20 

IK  m 

n.  12 

0.55 

0. 16  '  0. 04 

100.04 

A2.  II 

1.189 

.123 

.024 

.012 

.015 

.017 

.0?2 

.045 

.007 

.001' 

24 

68.71 

13.45 

5.31 

0.75 

0.19 

0.96 

4.63 

5. 51 

0.36 

0.13 

a  21 

0. 04  1  0.  14 

none 

100.44 

Al.  1 

1.145 

.132 

.033 

.010 

.005 

.017 

.075 

.059 

.dos 

— -   ■     .ooa 

25 

73.35 

14.  :w 

1.96 

0.34 

0.09 

0.26 

4.33 

5.66 

md. 

n.d. 

> 

100.37 

AS.  m 

1.223 

.141 

.012 

.005 

.002 

.005 

.070 

.060 

1 

26 

68.34 

15.  32 

1.90 

0.84 

0.54 

0.92 

5. 45 

5.62 

0.30 

0.15 

1 
■0,21 

0. 13     0.  07 

0.08 

99.95 

Al.I 

1.139 

.149 

.012 

.012 

.014 

.016 

.089 

.060 

1 
.ooa 

.001  '     .out 

27 

68.65 

18.  31 

0.56 

0.08 

0.12 

1.00 

4.86 

4.74 

0*  83     0. 27 

0.20 

trace 

trace 

0.13 

99. 8S 

Al.I 

1.144 

.180 

.003 

.001 

.003 

.018 

.078 

.050 

^ 

.003 

.001 

28 

74.90 

13.64 

0.66 

0.50 

trace 

0.61 

4.22 

4.64 

0.33 

0.15 

tratt? 

99.t55 

2.61 

A2.II 

1.248 

.134 

.004 

.007 

— 

.011 

.068 

.049 

.002 

29 

74.82 

13.80 

0.37 

0.30 

0.10 

0.17 

4.33 

4.81 

0.83 

0.25 

tTKCe 

99.78 

2.59 

A2.II 

1.244 

.135 

.002 

.004 

.008 

.008 

.070 

.061 

.003 

PERSALANE LIPAROSE. 
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ORDER  4.     QUARPOFELIC.     BRITANl^ARE— Continued. 
SUBRANG  3.    SODIPOTA8SIC.    LIPAROSE— Continued. 


Inclusive. 


Li«0 


0.12 


trace 


Norm. 


'  il  19.0 
;  or  29. 5 
!  ub41.9 
I  an  1.7 
C     0.8 

Q  23.1 
I  or  3:J.3 

ab  3(1.2 
'  an  4.4 

Q  16.2 
,  or  :W.O 

ab46.1 
I  an  2.2 

Q  34.6 
,  or  32. 2 
;  ab25.7 
I  an  2.5 
,  C     2.4 


Locality. 


Analyst. 


hy  4.1 


di    1.1  , 
mt  1.9  ' 


dl     1.3   ;' 

hm3.3  I 


hv  1.4 


Marblehead  Neck,  T.  M.  Chatanl. 

Essex  County,  Maa- 
Bachusetts. 


Brooklyn  Quarry,         i  II.  T.  Vult^. 
Stony  Creek,  Con- 
necticut. 

Beekmantown,  Clin-      E.  W.  Morley. 
ton  (bounty,  New 
York. 


Brookyille,  Mont- 
gomery County, 
Maryland. 


W.     F.    Hille- 
brand. 


Reference. 


J.  H.  Sears, 

B.  M.  (\  Z.,  XVI, 

p.  170,  1890. 

J.  F.  Kemp, 
B.  G.  S.  A.,  X, 
p.  375,  1899. 

H.  P.  dishing, 
B.  G.  S.  A.,  IX, 
p.  248,  1898. 

G.  H.  Williams, 

15  A.  R.  U.  S.  G.  8., 
p.  672,  1895. 


Author's  name. 


Remarks. 


Keratophyre 
(l)o8tonite). 


Granite. 


Syenite-por- 
phyry. 


Granite. 


CI 


SO, 


NiO 


NiO 


NIO 


SrO 
LifO 


CI 
F 

8rO 
LijO 

80, 

a 

F 
SrO 


Ufi 


trace 
trace 


0.66 
none 


0.20 


0.02 


0.15 


0.05 

none 

none 


0.04 
none 
0.04 
none 

trace 

0.03 

trace 

0.10 

trace 


trace 


I  Q  29.6 

I  or  28.4 

I  ab30.9 

an  3.3 

0     2.0 

\  Q  3^t.7 

'  or  27. 2 

I  ab30.4 

I  an  0.6 

I  C     1.7 

'  Q  29.4 

;  or  30. 0 

I  ab2H.8 

an  3.2 

C     0.8 

I  Q  28.0 
or  26.7 
ab29.9 

I  an  3.3 
C     1.8 

I 


Q  26.9 
,  or  26.7 
I  ab37.2 
I  an  4.4 


!  Q  27.7 
I  or  26. 7 
I  ab3o.6 
'  an  2.8 


i 

I  Q  26.6 

or  25.0 

1  ab37.7 

I  an  3.1 


Q  18.7 
I  or  32.8 
,  ab38.3 


I  Q  25.9 
or  33. 4 
ab36.7 

I  an  1.4 
C     0.6 

Q  12.9 
or  33. 4 
ab46.6 


Q  20.2 
or  27. 8 
ab40.9 
an  5.0 
C     3.5 

Q  31.3 
or  27. 2 
ab85.6 
an  3.1 
C     0.6 

Q  30.6 
or  28. 4 
ab36.7 
an  0.8 
C     1.1 


hv  2.9  I 
mt  1.4  I 


hy  0.3  I 
mt  0.9  I 
hm3.2 


Felch  Mountain, 
Michigan. 


H.  N.  Stokes. 


Little  Brick  Island,      [  L.  G.  Eakins. 
Pigeon  Point,  Min-  ' 
nesota. 


I 


hy  5.0 
mt  0.9 
il     0.8 


hy  1.9 
mt  3.9 
il     3.1 


Pigeon  Point,  Minne- 
sota. 


W.     F.    Hille- 
brand. 


Pigeon  Point,  Minne-  i  J.  E.  Whitfield, 
sota.  , 


I 

hy  1.1  I 
il  0.8  I 
hml.9  i 


di    2.2  I 
mt  2.8  I 
il     0.5 
hml.l  I 
I 
di   1.2  I 
hy  0.9 
mt  1. 2 
il     1.1  I 
hm3.0 

ac  0.9  I 
di  4.0  I 
mt  2. 4  , 
il     0.5  I 

hy  0.2  , 
mt  1.2 
hm  1. 1  I 


Six  miles  east  of  Iron-  I  W.  H.  Melville, 
ton,  Missouri.  \ 


Six  miles  east  of  Iron-  |  W.  H.  Melyille. 
ton,  Missouri.  , 

I 
Six  miles  east  of  Iron-  |  W.H.Melville. 


ton,  Missouri. 


I 


di    2.4  I 
mt  2. 1 
il     0.5  ! 
hmO.5  ; 

hy  0.3  1 
mt  0.2  : 
hmO.4  ' 


Vieja  Mountains,  San  ,  G.  Steiger. 
Carlos,  Presidio 
County,  Texas. 

Mosquez  Canyon,  !  A.  Osann. 

Apache  Mountains,  ; 

Transpecos,  Texas.  \ 

i 

Beaver  Creek  Stock,  \  H.  N.  Stokes. 

Bearjjaw  Moun-  i 
tains,  Montana. 

Antoine  Butte,  Little  j  H.  N.  Stokes. 

Rocky  Mountains,  i 

Montana.  i 


hy  0.4  ' 
mt  0.9  I 


Fourmile  Creek,  Cas- 
tle Mountains, 
Montana. 


L.  V.  Pirsson. 


1 


hy  0.3 
mt  0.6 
il     0.5 


Fourmile  Creek,  Cas- 
tle Mountains, 
Montana. 


L.  V.  Pirsson. 


H.  L.  Smith, 
M.U.S.G.S.,XXXVI, 
p.  389,  1899. 

W.  S.  Bayley, 
B.  U.  S.  G.  S.,  109, 
p.  58,  1893. 

W.  S.  Baylev, 

A.  J.  S.,  :)txxvii, 

p.  59,  1889. 

W.  S.  Bayley, 

B.  U.  S.  G.  S.,  109, 
p.  90,  1893. 

E.  Ha  worth, 
A.R.Mo.G.S.,VIII, 

p.  181,  1895. 

E.  Haworth, 
A.R.Mo.G.S.,VIII, 
p.  181,  1895. 

E.  Haworth, 

A.  R.Mo.  G.8.,VIII, 

p.  181,  1895. 

E.  C.  E.  Lord, 

B.  U.  S.  G.  S.,  164, 
p.  92,  1900. 

A.  Osann, 
T.  M.  P.  M.,  XV, 
p.  439,  1895. 

Weed  and  Pirsson,  i 

A.J.  S.,  I,  p.  354,1896. 


Weed  and  Pirsson, 
J.G.,  IV,  p.414, 1896. 


Weed  and  Pirsson, 
B.  U.  S.  G.  S.,  139, 
p.  120,  1896. 

Weed  and  Pirsson, 
B.  U.  S.  G.  S.,  139, 
p.  101,  1896. 


Granite. 


HjO  not  deter- 
mined. 


Quartz- kerato-  '  Dried  at  105° 
phyre.  ] 


Soda-granite.      I  Dried  at  106°. 
!  Seven      speci- 

',      mens. 

1 

I  Dried  at  106°. 
I  **Altered." 


Granite. 


Granite. 


Quartz-por- 
phyry. 


Quartz-por- 
phyry. 


Quartz-pantel- 
lerite. 


Paisanite. 


Quartz-syenite. 


Quartz-syenite- 
porphyry. 


Rhyolite. 


Quartz-tourma- 
line-por- 
phyry. 


Near  toecanoee. 
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CHEMICAL   ANALYSES   OF   IGNEOUS   BOCKS. 

CLASS  I.     PER^ALA^E^-^kantinuccJU 
RANG  1.    PERALKALIC.    LIFARASE-^Oootinuod. 


No. 

:   SiO, 

AUG,. 
12.90 

Fe,0, 

FeO 

MgO 
0.75 

CftO 

Na«0 

K.0 

H,0+ 

HjO- 

00, 

Tio, ;  PA 

1 

MnO 

BaO 

Sum 

Sp.  gr. 

1 
2.64 

30 

i  72.88 

0.74 

Lm 

0,S1 

3,72 

5.03 

1.22 

0,45 

aa5 

99.  CO 

A2.n 

1 

;     1.215 

i 

.126  , 

.005 

.01^ 

.019 

.mi 

.080 

.0&i 

.006  '                      .001 

31 

!  72.48 

18. 14 

1.66  . 

L02 

0,15 

1.04 

4.22 

4,88 

0.42 

0,32 

trace              i    99.33     2.62 

A2.  II 

1       1.208 

.129' 

.010 

.OH 

.004 

.019 

.006 

.ofia 

.004 

!              '                   ' 

32 

1 

72.38 

14.71  , 

1.09  j 

0.82 

0.70 

0,67 

4.28 

4.15 

0.92 

0.10 

tnu:e  j                99. 82     2. 61 

A2.II 

1.206 

.144 

1 

.007  I 

.011 

,01fl 

,012 

.009 

.044 

.001  1 

1 

33 

I  71.67 

15.82 

1.18 

a  3.^ 

0,13 

0,25 

4.46 

4.45 

1.21 

a  10               trac-e 

99.62     2.60 

A2,II 

1.195 

.155 

.007 

.00* 

,003 

.001 

.ora 

.047 

.001                 ;    — 

34 

'  75.30 

11.95 

2.17 

n.  a. 

0,05 

0,62 

3.09 

4.96 

0.61 

0,36 

none 

0, 17    trace   trace 

trace 

100. 17  i 

1 

A2.n 

1.255 

.117 

.014 

h(K») 

.001 

tOU 

.060 

,0M 

,002      —        — 

— 

35 

[  75.71 

11.11    , 

1.56 

0,37 

0.08 

0,88 

4,64 

4.18 

0.35 

1.25               a  07 

100.20 

A2.II 

1.262 

.109 

.010 

.OOA 

.003 

.016 

.075 

,0IS 

,016                       .001 

' 

36 

1  74.70 

13.  72 

1.01  , 

0,62 

0,14 

0.78 

3.90 

4.02 

0.62 

none 

j 
none    trace 

99.91  !  2.345 

Axn 

1.245 

.134 

.006 

.0Q§ 

.OCN 

.OH 

.068 

,0t2 

1 

37 

70.92 

13.24 

3.54  , 

0.66 

0.23 

L42 

4.28 

4.25 

0.57 

a  16 

a  18 

a  14 

100.59  1 

1 

A2.n 

1.199 

.130 

.022 

.010 

.006 

,005 

.069 

.016 

.002 

.001 

.002 

1               1 

38 

74.45 

14.72 

none 

0.56 

0.37 

0.83 

3.97 

153 

0,66 

a  01 

a  28 

100.38 

.i2.II 

I.  ill 

.144 

— 

.ooe 

.ON 

.014 

.0» 

.MS 

,{ 

— 

.004 

1 
1 

39 

«»  S» 

17.  W 

0.39 

0.52 

0.14 

iTBCe 

4.21 

4,38 

2.07  ' 

trace 

a  23 

1 
99.77  1  2.602 

.V3.in 

r.t(i3 

.178 

.Wf 

,007 

.004 

,068 

.047 

.003 

29° 

4U 

71.  r^ 

13.10 

0.f3*> 

0.28 

0.14 

0.74 

3.77 

4,00 

5.62 

a  16 

,     99.99 

u.  m 

t.t« 

.v^ 

.OIM 

OM 

.OM 

,012 

.061 

.WS 

1 

1      .002 

a 

t»7.  13 

IS,  41 

0.  45 

O.IC 

0-+4 

0.55 

4.17 

5.28 

2,98  ! 

1 

a  30 

trace 

trace 

99.78 

.u.  u 

III* 

tt«u 

am 

mi[ 

.Oil 

.010 

.068 

.0S7 

1 

.0(M 

1 

u 

7c»,  17 

I  :;.(»«> 

»».  ^3 

1.411 

a.  lift 

aK* 

2.88 

5,75 

0.  66  I  0, 16 

a  10 

a  03 

trace 

0. 03  '  100. 26  1 

VI.  I 

1  iVi 

l-H 

\M 

^Ji» 

um 

,414 

,0i7 

.wa 

.001       

la 

7;i.M 

IS.  L>H 

(K^ 

avir 

O.UEi 

UU 

3.79 

5.22 

0.62    a  16 

a  18    trace 

trace 

trace     100. 38 

A  I.  i 

l.iU* 

l.iO 

w 

iiui 

iIH 

am 

.ttQ 

.066 

. 

002 

— 

— 

— 

44 

70.  17 

ll.S.i 

0.  vj;i 

maiii* 

oaw 

iUl^ 

%^ 

3.74 

8,72  ! 

a  17 

1  100.23 

2.25 

\i.  11 

i.liu 

Ub 

«iU» 

lur 

\m 

.«C£ 

.MO 

.002 

23.6° 

45 

7ti.  JO 

i;i.  17 

0.;^ 

0.  7H 

iKW 

iK4t 

4.n 

4.4^ 

0,33 

a  10 

j  100.25 

.\:\.  Ill 

I  r,\} . 

IJU 

i>tti 

^itf 

(M* 

m 

m$ 

.019 

.001 

i 

4I> 

7ti.  ;io  1 

lL'.M> 

1.47 

n.  a. 

tHUH^ 

au 

xm 

4.67 

a  :€    a  18 

none 

a  05 

trace 

trace 

0. 07       99. 59 

Ait.  II 

{.ZT2 

i-*^j 

iw 

^.tfii*) 

iHM 

tm 

.im 

.001 

— 

.A 

J  ^^^^^^^' 

PERSALANE LIPAROSE. 
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ORDER  4.     QUARDOFELIC.     BRITANNARE— Continued. 
SUBRANG  3.    SODIPOTASSIC.    LIPAROSE-Continufd. 


Inclusive. 

1         No 

'  Q  28.6 
'  or  30.0 
1  ab31.4 
j  an  3.3 

rm. 

Locality. 

Analyst. 

1              Reference. 

! 

Author's  name. 
Aplitic  granite. 

Remarks. 

1 

di    0.4 
hy  3.0 
mt  1.2 

Between  Blackhawk 
and  Robinson,  Cas- 
tle Mountains, 
Montana. 

L.  V.  Pirsson. 

Weed  and  Pirsson, 
B.  U.  S.  G.  S.,  139, 
p.  96,  1896. 

1  Q  27.4 

1  or  28. 9 

aba5.6 

1  an  2.5 

j 

di  o.8i  Elk  Peak.  Castle 
mt  2!  9  '      Mountains,  Mon- 
'      tana. 

L.  V.  Pirsson. 

Weed  and  Pirsson, 
1      B.  U.  8.  G.  S.,  139, 
1      p.  84,  1896. 

Granite. 

Sum  low. 

U^ 

trace 

Q  28.9 

or  24. 5 

1  «b36.2 

;  an  3.3 

I  C     1.9 

»>y  2.3  I  Ridge  between  Four- 
*"^^'*        mile  and  Checker- 
1      board  Creeks,  Cas- 
i      tie  Mountains, 
Montana. 

L.  V.  Pirsson. 

Weed  and  Pirsson, 
1      B.  U.  S.  G.  8.,  139, 
1       p.  99,  1896. 

1 
i 

Quartz-por- 
phyry. 

LM) 

trace 

Q.  28. 2 
or  26.1 
ab37.7 
an  1.1 
C     3.3 

hy  0.3  1  Musselshell  River, 
"^^^•^      Castle  Mountains, 
'      Montana. 

L.  V.  Pirsson. 

1  Weed  and  Pirsson, 
'      B.  U.  S.  G.  S.,  139, 
j      p.  103,  1896. 

Quartz-por- 
phyry. 

80, 

Cl 

8rO 

Org 

0.44 

trace 

none 

trace 

0.45 

Q  3.^.0 
or  30.0 
ab26.2 
an  3.1 
C     0.2 

}]>'  3.5  1  Red  Mountain,  Riini- 
"    "-^1      ni,  Butte  District, 
1      Montana. 

H.  N.  Stokes. 

W.  H.  Wee<i, 
B.  U.  S.  G.  S.,  168, 
p.  119,  1900. 

1 

Rhyolite. 

Q  82.6 
or  25.0 
ab34.1 

5V  n!!'  <^reat  Paint  Pots, 
^^oill      Yellowstone 
il    0.8  1      National  Park. 
ni  0.9  , 

F.  A.  Gooch. 

1  Hague  and  Iddings, 
1      B.  U.  S.  G.  S.,  148, 
p.  131,  1897. 

Rhyolite. 

TiO,  high? 

FeS, 

0.40 

Q  34.9 
or  23. 4 
ab33.0 
an  8.9 
C     1.5 

hy  0.8 
mt  1.4 
pr  0.4 

Oljeidian  Cliff, 
Yellowstone 
National  Park. 

J.  E.. Whitfield. 

J.  P.  Iddings, 

7  A.  R.  U.  S.  G.  S., 
p.  282,  1888. 

Obsidian 
(black). 

Q  27.8 
or  '£).  6 
ab36.2 
an  4.2 

di    1.3 
wo  0. 5 
mt  2. 3 
hml.9 

Upper  Geyser  Basin, 
Yellowt'tone 
National  Park. 

F.  A.  Gooch. 

J.  P.  Iddings, 
M.  U.  S.  G.  S., 
XXXn,  p.  426,  1899. 

Rhyolite. 

LI,0 

trace 

1  Q  31.4 
or  26. 7 

'  ab33.5 
an  3.9 
C     1.8 

hy  2.0  1  Chalk  Mountain, 
,      C-oIorado. 

W.  F.  Hille- 
brand. 

W.  Cross, 
M.  U.  8.  G.  S.,  XII, 
p.  349,  1886. 

Nevadite. 

U/) 

trace 

Q  28.0 
or  2ti.  1 
nb35.6 
C     6.2 

hy  1.1     Arkansas  River, 
""'^•^        Nathrop,  Colorado. 

L.  G.  Eakins. 

W.  Cross, 
Pr.  Colo.  So.  Soc, 
II,  p.  69,  1887. 

Rhyolite. 

Q  82.5 
,  or  23. 9 
ab.32.0 
an  3.3 
C     1.2 

hy  0.3     Fleetwood  Tunnel, 
""'^•^        Silver  Cliff,  Colo- 
rado. 

L.  G.  F^kins. 

W.  Cross, 
17  A.  R.  U.  S.  G.  S., 
II,  p.  320,  1896. 

Pitchstone. 

Q  20.3 
or  31.7 
ab35.6 
an  2.8 
C     4.6 

hy  1.1     Knickerlxxker  Hill, 
hmoi        Silver  Cliff,  Colo- 
rado. 

L.  G.  Eakins. 

W.  Cross, 
17A.  R.  U.  S.  G.  S., 
II,  p.  321,  1896. 

Andesite. 

''Decomposed." 

F 

SrO 
LM) 

1 

0.81 

trace? 

trace 

Q  33.0 
or  34.5 
Hb  24. 6 
an  4.2 

hy  2.5    South  side  Pike's 
^'"•-        Peak,  Colorado. 

W.  F.  Hille- 
brand. 

E.  B.  Mathews,                | 
B.  U.  S.  G.  S.,  148,      , 
p.  160,  1897. 

Granitite. 

F 
1      8rO 
1      LM) 

i 

0.55 

none 

trace 

Q  28.9 
or  31. 1 
ab32.0 
an  3.6 

di   }.?  '  Middle  Beaver             1 
™'  ^•'*        Creek,  Pike's 

Peak,  Colorado. 

W.  F.  Hille- 
brand. 

E.  B.  Mathews, 

B.  U.  S.  G.  8.,  148,      ' 
p.  160,  1897.                  ; 

Granitite. 

1 
1 

Q  31.8 
or  22. 2 
ab32.5 
an  3.6 

hy  0.2     Near  Mary svale,  Utah. 
hmO.  9  1                                                 , 

1 

1 

W.  F.  Hille- 
brand. 

W.  Cross,          '                i 
B.  U.  8.  G.  8.,  168,      1 
p.  168,  1900. 

Rhyolitic  glass. 

Much  Hfi. 

Q  32.5 

'  or  26. 7 

ab36.2 

an  1.9 

jC     0.6 

hyi.6    Obsidian  Hill, 
""'^"^        Tewan  Mountains, 
1      New  Mexico. 

1 

L.  G.  Eakins. 

J.  P.  Iddings, 
7  A.  R.  XL  8.  G.  8., 
p.  291,  1888. 

Obsidian. 

8rO 
LM) 

none 
none 

Q   31.6 
,  or  27. 8 
1  ab  32. 5 
1  an   0.8 

hy  2. 4 

Chilkoot  Pa**H, 
Alaska.                       \ 

1 

H.  N.  Stokes. 

J.  E.  Spurr, 
A.  G.,  XXV, 
p.  231,  1900. 

Alaskite. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS, 


CLASS  I.     PERSALAKE-'ContiDuec!. 

RANG  1.    PERALKALIC.     LIPARASE-€oiitinaed> 


No. 

SiOj 

AlA 

Fe,03 

FeO      MgO 

CaO 

Na,0 

K,0 

H^O-f  H,0- 

CO, 

TiO, 

P205 

MnO 

BaO       Sum 

Sp.Kr. 

47 

75.78 

12.39 

0.22 

1.25  I  0.31 

0.81 

4.00 

4.64 

0.41 

99.81 

AS.  Ill 

1.263 

.  121 

.010 

.018         .008 

.014 

.064 

.m) 

1 
1 

48 

74.05 

13.85 

trace 

none     0. 07 

0.90 

4.60 

4.31 

2.20 

!     99.98 

1 
1 

A3.  Ill 

1.234 

.136 

— 

.002 

.016 

.074 

.046 

1               '               ;               i 

49 

74.01 

12.95 

n.d. 

1.42  ,  0.48 

1.00 

5.34 

4.65 

0.29     

0.  24  '  0. 01     trace  '               100. 46 

A3.  Ill 

1.234 

.127 

(.008) 

(.003)          .012 

1 

.018 

.(m 

.aw 

' 

.003      —        — 

50 

75. 23 

12.  36 

0.96 

1.24  '  0.01 

1.00 

4.00 

4.  62 

0.73 

0.27 

100.42 

AS.  Ill 

1.254 

.121 

.006 

.017       

.018 

.m 

.049 

.002 

51 

72.15 

13.50 

3.12 

n.  d.      0. 16 

0.93 

4.20 

4.54 

0.85 

,  0.45 

99.90 

AS.  Ill 

1.203 

.132 

.020 

(.040)         .004 

.016 

.068 

.018 

; 

.006 

i 

52 

74.40 

13. 91 

1.39 

n.  d.      0.  28 

0.61 

4.65 

4.36 

0.65 

1 

100.25 

AS.  Ill 

1.240 

.136 

.009 

(.018)          .007 

..on 

.075 

.047 

1 

53 

76.05 

11.68 

0.34 

1.05 

0.29 

0.42 

3.79 

5.09 

1.36 

0.05 

1  trace 

100.54 

2.636 

A2.II 

1.268 

.114 

.002 

.015 

.007 

.008 

.060 

.OM 

.001 

1   1 

54 

71.49 

15.33 

2.15 

n.  d.    1  none 

0.:w 

4.32 

5.86 

0.54 

0.45 

trace 

100.44 

AS.  Ill 

1.192 

.150 

.014 

(.028) 



.(m 

.070 

.062 

.006 

— 

55 

69.00 

13.95 

1.56 

2.38 

0.U 

0.49 

5.67 

5.11 

0.70 

0.35 

■ 

0.55 

99.95 

A2.II 

1.150 

.137 

.010 

.033  !      .004 

.009 

.091 

.054 

.004 

.u.; 

56 

68.95 

14.00 

2.12 

3.56 

0.07 

0.23 

5.45 

5.29 

0.05 

0.35 

0.55 

100.62 

A2.  II 

1.149 

.137 

.013 

.049 

.002 

.004 

.088 

.a56 

.004 

.008 

1 

57 

66.40 

17.37 

4.30 

0.50 

0.20 

0.75 

3.88 

4.39 

0.50 

1.00 

0.11 

99.40 

B2.  Ill 

1.107 

.170 

.027 

.007 

• 

.006 

.014 

.063 

.047 

.012 

.001 

1 

58 

76.64 

13.50 

0.50 

n.d.      0.12 

0.65 

3.48 

5. 51 

n.d. 

1 

1  100.40 

AS.  in 

1.244 

.132 

.003 

(.006)          003 

.011 

.056 

.059 

59 

72.78 

12.79 

2.57 

1.73     0.27 

0.64 

3.17 

5.16 

0.55 

0.50 

0.18 

100.34 

A2.  II 

1.213 

.125 

.016 

.024 

.007 

.012 

.051 

.066 

.006 

.003 

60 

72.22 

14.80 

0  96 

0.80 

0.33 

0.74 

4.16 

5.16 

0.71 

0.57 

0.13 

1  100.58 

A2.  U 

1.204 

.145 

.006 

.011 

.008 

.013 

.067 

.056 

.007 

.002 

1 

61 

71.25 

13.90 

1.28 

1.24     0.45 

0.97 

3.29 

6.28 

0. 83               i            \  0. 32 

trace 

1     99.81 

A2.  II 

1.188 

.i:i6 

.008 

.017  '       .011 

.018 

.053 

.007 

.004 

— 

i 

■ 

62 

69.73 

13.02 

2.28 

1.92     0.21 

1.16 

3.08 

5.78 

1.94     0.38 

i  0.29 

trace 

99,79 

A2.  n 

1.162 

.127 

.014 

.027  1      .005 

.021 

.060 

.062 

1 

— 

63 

71.51 

12.82 

2.09 

1.40  '  0.17 

1 

1.09 

4.24 

4.52 

1.23 

0.10 

trace 

99.17 

B2.  Ill 

1.192 

.125 

.013 

.019  1      .004 

.020 

.068 

.048 

.001 

! 

64 

76.03 

11.76 

1.99 

n.  d.     0. 27 

0.45 

3.36 

5.61 

0.63  1 

100.10 

AS.  UIjM 

byL267 

.115 

.013 

.(.026) 

.007 

.008 

.054 

.060 

1 

1 
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ORDER  4.     QUARDOFELIC.     BRIT  ANN  ARE— Continued. 
SUBRANG  3.    SODIPOTASSIC.    LIPAROSE-Continued. 


Inclusive. 


CI 


0.07 


Norm. 


Q  32.5 
or  27.8 
ab  33.  f) 
an   1.9 

Q  28.8 
or  25. 6 
ab38.8 
an  4.4 

Q  24.6 
or  27. 8 
ab40.3 


Q  32.3 
or  27. 2 
ab33.6 
an  2.2 

Q  26.2 
or  26. 7 
ab35.6 
an  4.4 

Q  27.8 
or  26.1 
ab39.3 
an  2.8 
C     0.4 


ZrOs         0.42  Q  33.4 

F  trace        or  30. 0 

LifO        trace      |  abSl.4 


Q  22.1 
or  34. 5 
ab36.7 
an  1.4 
C     1.3 


Q  15.4 
or  80.0 
ab43.5 


Q  15.0 
or  31. 1 
ab42.4 


Q  25.1 
or  26. 1 
ab33.0 
an  2.5 
C     4.7 

Q  31.4 
or  32. 8 
ab29.3 
an  3.1 
C     0.6 

Q  32.4 
or  31.1 
ab-26.7 
an  3.1 
C     0.8 

I  Q  25.9 
I  or  31. 1 
I  ab35.1 
'  an  3.6 
t  C     0.9 

Q  25.1 
I  or  37. 3 

ab27.8 
I  an  4.4 

Q  26.3 
orM.5 
ab26.2 
an  4.2 

Q  27.6 
or  26.7 
ab86.6 
an  2.5 

Q  32.5 
or  83.4 
ab28.3 
an  0.3 


(ii  1.6 
hy  1.1 
ml  2.3 


hy  0.2 


ac  3. 1 
(ii  3.3 
il     0.5 


Ixxjalitv. 


Analyst. 


Reference. 


Author's  name. 


Mono  IwAke,  Cali-         | 
fomia.  I 


W.  H.  Melville. 


Mono  Craters,  C-ali- 
fornia. 


Clear  T^ake,  Cali- 
fornia. 


I 
(ii    2.7 
rat  1.4 


hy  5.0 
il     0.9 


hy  3.1 


dl  2.0  ! 
hy  1.5  I 
mt  0.5  ' 


hy  3.2 
11     0.9 


ac  3.7 
di  2.2 
hy  2.9 
mt  0.5 
II     0.6 

ac  3.2 
di  0.9 
hy  5.6 
mt  1.4 
U     0.6 

hy  0.5 
tn  1.0 
il  1.1 
hm4.3 


hy  1.0 


hy  1.0 
mt  3.7 
11     0.9 


Cerro  de  los  Navajos, 
n.  Tulacingo, 
Mexico. 

Mafalidh,  Snaffels 
Penins.,  Iceland. 


Pelvoux,  France. 

Drammen,  Norway. 
Gislerud,  Norway. 


Fron,  Christiania, 
Norwav. 


Frim,  Christiania, 
Norway. 


Fjelebua,  Norway. 


Arild,  Kullen, 
Sweden. 


Storholm,  n.  Rodo, 
Sweden. 


K^A\  Storholm,  n.  RCkIo, 
Tl\\      Sweden. 


^^,  \\  I  R*xlo,  Sweden. 
m*t  2!  5 


h^'  1*0  i  ^'^^'^^'^^j  Sweden, 
mt  3!2  , 
il    0.6  ' 


I 


di   2.5    Siiterstugen,  Brefven, 
"»»  3<^        Sweden. 


Ji   1.7    Thai,  Thuringerwald, 
^y^'^\      Baden. 


T.  M.  Chatard. 


W.  H.  Melville. : 


F.  Baerwald. 


H.  Biickstrom. 


P.  Termier? 


P.  Jannasch. 


R.  Mauzelius. 


V.  Schmelck. 


V.  Schmelck. 


G.  Samstrom. 


A.  Hennig. 


H.  Santesson. 


II.  Santesson. 


N.  Sahlbom. 


N.  Sahlbom. 


K.  Winge. 


Not  stated. 


W.  Lindgren, 
B.  IT.  S.  G.  S.,  150, 
p.  151,  1898. 

I.  C.  Russell, 
8A.R.  U.S.G.S., 
p.  380,  1888. 

(;.  F.  Becker, 
M.  U.  S.G.S.,XIII,    I 
p.  154,  1888. 

C.  A.  Tenne, 

Z.  I).  G.G.,  XXXVII, 

p.  616,  1885. 

H.  Biickstrom, 
G.  F.  F.,  XIII, 

p.  651,  1891.  j 


P.  Termier, 
C.  R.,CXXIV, 

p.  318,  1897. 

H.  O.  Lang, 
NytMag..  XXX, 
p.  40,  1886. 

W.  C.  Brogger, 
Z.  K.,  XVI, 

p.  46,  1890. 


W.  C.  Brogger, 
Eg.  Kg.,1, 
p.  139,  1894. 

W.  C.  Brogger, 
Eg.  Kg.,  1, 
p.  139,  1894. 


W.  C.  BrOgger, 
Z.  K.,  XVI, 
p.  46,  1890. 

A.  Hennig, 
Act.  Univ.  Lund, 
XXXIV,  1898. 

P.  J.  Holmquist, 
Afh.Sver.G.Und., 
No.  181,  p.  38, 1899. 

•■  P.  J.  Holmquist, 

Afh.  Sver.G.Und., 
No.  181,  p.  51,  1899. 

P.  J.  Holmquist, 
Afh.  Sver.G.Und., 
!       No.  181,  p.  25, 1899. 

P.  J.  Holmquist, 
I       Afh.  Sver.  (t.  Und., 
■       No.  181,  p.  34, 1899. 

I  K.  Winge, 

G.F.F.,  XVIII, 

I      p.  195, 1896. 

'  K.  Futterer, 

I      M.Bad.G.  L-A.,II, 

'      p.  58, 1893. 


Rhyolite- 
obsidian. 


Rhyolite. 


Andesite- 
obsidian. 


Obsidian. 


Granophyre. 


Remarks. 


Scoriaceous. 


Granite. 


Quartz- 
jwrphyry. 


Quartz- 
porphyry. 


Quartz- 
lindoite. 


Arfvedsonite- 
grorudite. 


Quartz-syenite- 
porphyry. 


Granitite. 


Felsite- 
porphyry. 


Quartz- 
porphyry. 


Rapakiwi  gran- 
ite-porphyry. 


Felsite- 
porphyry. 


Granite. 


Quartz- 
porphyry. 


Cf.  No.  11, 
kallerudose. 


ZrOjhigh? 


Center  of  dike. 
Near  kalleru- 
dose. 


Border  of  dike. 


AlA,  F^0„ 
andTiO, 
high? 


Dried  at  100**. 


Sum  low. 
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CHEMICAL   ANALYSES   OF   IGNEOUS   ROCKS. 


CLASS  I.     P£RSALANE-4?ontitiued- 
RANG  1.    PERALKALIC.    UI>ARAB£-^0(mtlDl»d. 


Xo. 

SiOj 

15.79 

FeA 

FeO 

1.27 

MbO 
tr«oe 

CaO 
0,26 

Xa,0 

K.O 

H.O^ 

Ufi-^    CO, 

TiO, 

PA 

MnO    BftO      Sum 

Sp.gr. 

&> 

70.a5 

1.20 

3.37 

6.69 

0,89 

trace 

0, 22    trace 

100,60 

2.599 

A^L  II 

1.U1 

.155 

.9^ 

.ow 

.0» 

.*»» 

.071 

66 

66.28 

16.64 

1.1« 

1.68 

o.m 

0.52 

3,91 

0.43 

1.4,> 

1  0.17     0.61  ,0,17              1              100.01 

2.589 

A^  U 

L10& 

.IfSS 

.DOT 

.0S4 

.an 

,00» 

.0^3 

,068 

i       .UOR  1       .001                   ' 

1                '                1                                    ' 

67 

6a  60 

16,76 

0.93 

0.52 

0.7^ 

0.86 

4.49 

6.46 

U*78 

'                                1 

100.19 

1            '            1 

2.eofi 

AS.  Ill 

Lita 

,i&i 

.00£ 

.OUT 

,(rio 

^OIS 

.ii?_* 

.tns$ 

-   .   i 

66 

75-97 

10.  H4 

n.d. 

2.03 

0.16 

1.01 

4,  2.S 

4.91 

0.49 

1 

,1 

99.61 

AS.  Ill 

i.as 

.10& 

(.0W> 

.m^ 

.OM 

.ai« 

.oe» 

.05a 

1 

I 

1 
1 

69 

7Z*  77 

14.13 

a  so 

0.75 

0.27 

0.35 

2,75 

5.99 

1.29 

0. 10  i  0. 18 

t 

100.46 

2,622 

Azn 

1,290 

.i:e 

Wn 

.010 

.(WT 

.006 

.M4 

.064 

.OOt   1       .€01 

70 

74.97 

12. 5d 

0.26 

1.41 

a  10 

0.93 

2,75 

5.74 

0.52              i              0,26    tmce 

99.52 

2,605  1 

A2.ir 

I.2S0 

.IS 

.002 

.019 

,003 

.Olii 

.on 

.061 

1              ,oo«^  

1              1 

71 

74.  OS 

13.87 

0.09 

o.a^ 

0.15 

0.^ 

3,71 

6. 14 

1,17 

'  timce 

0.27 

100.68 

2.662 

A2.I1 

?.2SI 

.130 

.001 

.013 

.OM 

.«» 

.OM 

.0£& 

1   . — ' 

1 

.002 

72 

72.68 

16.10 

2,19 

n.d. 

0.21 

0.58 

3.39 

4.46 

0.62 

100. 13 

Al.  tV 

1.211 

.ISfi 

.DU 

i,Ofj») 

.{xy^ 

010 

.On$ 

,Oifl 

i 

1 

73 

67,0* 

16.00 

2.11 

1.55 

0.69 

LOO 

4.ffii 

5.49 

j 

nonf 

0,92  < 

100.95 

A2;tl 

1.117 

.157 

.mz 

.a£2 

.on 

,  uifl 

.ffra 

.*m 

! 

.011 

74 

74.  76 

11.60 

3,50 

0.19 

0.  18 

0.07 

4.3.=> 

4.92 

1 

if.  61 

trace    trace 

!  100.21 

AS,IU 

L2I6 

.lU 

,0S3 

.003 

.005 

.001 

.070 

tm 

( 

1 

75 

74.37 

12.  &i 

3.58 

n.  (L 

0,20 

1.22 

3.87 

4.57 

0,  22  ,  0.  02 

99.70 

A4.1V 

1.210 

.121 

.OlIS 

uosaj 

.0)5 

.out 

,Ud3 

.<H9 

, 

1 

100,  37 

76 

75.06 

11.70 

LOI 

1.57 

0.19 

LOl 

2.56 

6.25 

0.63  ^ 

0,36 

AkUt 

1.251 

.115 

.oos 

,022 

.tm 

,019 

,041 

,067 

1 

.004 

, 

'7 

74. 5T 

12.5® 

2.77 

n.d. 

0,30 

0.35 

3.98 

3.70 

1-04 

99.29 

Bl.  V 

i.dia 

.133 

,017 

i.eu) 

.Ql» 

.QUA 

.0^ 

,a*a 

f 

7?* 

76.82 

1146 

l.Ofi 

n.d. 

0.05 

1.35 

2.K5 

5,7t 

0.24 

100.54 

1 

AB.m 

L280 

.122 

.0Gf7 

«.014) 

.001 

.024 

.W6 

.otn 

' 

79 

76.01 

11.96 

2.06 

n.d. 

trace 

0.26 

4.46 

4.73 

0.  28  1 

1 
1 

trace  1                99.76       2.58 

AS.m 

1.267 

.117 

.013 

<.016i 

.004 

.072 

.050 

1 

80 

75.74 

12.45 

1.02 

n.d. 

0.08 

1.00 

2.91 

6.77 

0. 33  i  

1            1 

i 
1 

1              100.30 

A3.UI 

1.282 

.122 

.006 

(.012) 

.OQQ 

.018 

.047 

.072 

1            ' 

1 

1 

; 

81 

74.12 

12.39 

0.31 

0.21 

0.42 

0.30 

3.22 

5.07 

2.17 

2.22 

trace  ,  trace    100. 33 

AS.ni 

1.235 

.121 

.002 

.oos 

.011 

.005 

.OK 

.056 

r 

1 
I 
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ORDER  4.     QUARDOFELIC.     BRITANNA RE— Continued. 
SUBRANG  3,    S0DIP0TAS8IC.    LIPAROSB-Ctontinued. 


Inclusive. 


80, 


so. 


0.06 


0.18 


SO, 


SO, 


F 

LifO 

Cu 


0.06 


trace 
trace 
trace 


80j 


Norm. 


Q  24.4        hy  1.1 
I  or  39.5       mt  1.6 
!  ab28.8       il     0.5 
I  an  1.4 
'  C     2.4 


Q  16.3 
or  37.8 
ab33.0 
an  2.5 
C     2.3 

Q  15.2 
or  37.8 
ab37.7 
an  4.2 
C     0.8 

Q  28.1 
or  28. 9 
ab35.6 


!Q 

I  or 

I  ab 

1  an 

C 

I 


33.5 

35.6 

23.1 

1.7 

2.4 


trace      ,  Q  34.1 


or  33. 9 


I  ab 
'  an 
I  C 


23.1 
4.4 
0.2 


!  Q  27.8 
I  or  36.1 
I  ab30.9 
I  an  1.4 
C     0.7 

Q  32.4 
or  26. 7 
ab28.8 
an  2.8 
C     4.6 

Q  15.6 
or  32. 8 
ab39.3 
an  5.0 
C     0.5 

Q  31.6 
or  28. 9 
ab32.0 


Q  29.9 
or  27.2 
ab83.0 
an  3.3 

Q  33.7 
or  37.3 
ab21.5 
an  1.9 

Q  33.8 
or  22. 2 
abas.  5 
an  1.7 
C     1.8 

Q  35.0 
or  38.9 
ab24.1 
an  4.2 


hy  3.3 
mt  2.9 


hy  2.0 
mt  1.5 


ac  5.5 
dl  0.9 
wo  1.6 


hy  1.4 

mt  1.2 


Locality.  Analyst. 


I 


I 


Tanngnind,  Schleuee  ,  Schade. 
Thai,  Thi'iringer- 
wald,  Baden. 


Schleuse  River,  |  G.  F.  Steffen. 

Thiiringerwald, 
Baden. 


1 


I 


Giemiger  Loch, 
Baden. 


M.  Dittrich. 


.1 


New  Dreibrunnen,  F.  Kutscher. 

Odenwald,  I 

Hesse. 

Magdeburg,  Prussia.       Fischer. 


hy  2.5    Meineckenberg,  Harz  i  Hampe. 
l?*g;t,      Mountains. 


hy  2.1  i  Kleiner  Romberg,       ,  A.  Bottger. 


Erzgebirge. 


hy  4.2    Veitsberg,  Karlsbad,    j  A.  Sch wager.? 
I      Bohemia. 


hy  1.7 
mt  2.8 
il     1.5 


I 


Kasemgrat,  Wind- 

fiille  Mountains, 
witzerland. 


C.  Schmidt. 


ac  4.2    Comende,  San  Pietro  i  M.  Dittrich. 
S,^tX:?i      Island,  Sardinia.       , 
hmiie  i 


2*'  3  6  >  For^a  Vecchia, 
ny  3.6        Lipari,  Aeolian 
'      Islands. 


I 


F.  Glaser. 


5*  'fS  \  Hogland  Island,  Fin-  |  V.  Ungem- 
^y  ?-^        land.  I      Sternberg. 


mt  1.4 
il     0.6 


hy  5.3  I  N.  of  Kamary,  A.  Lagorio. 

I      Crimea,  Russia.         , 


di  2.3    Cap  Marsa.  N.  M<5ner- 
*^y^-«        idlle,  Algeria. 


^  SS      5V  r^  '  Mount  Scholoda, 
or  27.8       di    1.0  I        AV»,.oo;«;« 
ab35.i      hyi.6'      Abyssmia. 


Ensay,  Omeo,  Vic- 
toria. 


Q  30.8 

di    3.6 

or  40.0 

ab  24. 6 

an  0.8 

Q  34.3 

hy  1.2 

or  80.6 

mt  0.5 

ab27.2 

an   1.4 

C     0.9 

Wantialable  Creek, 
County  Growen, 
New  South  Wales. 


Not  stated. 


G.  T.  Prior. 


A.  W.  Howitt. 


J.  C.  H.  Min- 
gaye. 


Reference. 


Author's  name. 


H.  Loretz, 
Jb.  Pr.G.L-A.,  IX, 
p.  295,  1889. 


H.  Loretz,  | 

Jb.  Pr.G.L-A.,  IX,      ! 

I      p.  290, 1889.  I 


Quartz- 
porphyry. 


Granite- 
porphyry. 


F.  Schalck,  i  Granite. 

Sp.  Kte.,  Baden,  Bl.     I 
Petersthal,  p.  33, 1895.  j 

C.  Chelius,  I 

Not.bl.Ver.Erdk.,      | 
XIII,  p.  8, 1892.  i 

F.  Klockmann, 
j      Jb.  Pr.  G.  L-A.,  XI, 
j       p.  186,  1892. 

I  K.  A.  Lossen, 
Z.  D.  G.  G.,  XL, 

I      p.  204,  1888. 


F.  Sandberger, 
Sb.  Miinch.  Ak, 
XVIII,  p.466,  1888. 

Sch  wager  and  V.  Giim- 
bel,  Geogn.  Jhft., 
Vn,  p.  69,  1895. 

C.  Schmidt, 
N.J.B.B.,III, 
p.  432,  1886. 

H.  Rosenbusch, 


Aplite. 


Quartz-por- 
phyry brec- 
cia. 


Granite-por- 
phyry. 


Lithionite- 
granite. 


Granite. 


Porphyry. 


Elemente,  p.  257, 1898. 1 


A.  Bergeat,  ,' 

Abh.  Munch.  Ak.,    '     I 
XX,  p.  Ill,  1899.         I 

V.  Ungern-Stemberg, 
In.  Diss.  Leipzig,  1882. 


Comendite. 


Obsidian. 


Rapakiwi-gran- 
ite. 


Dacite. 


A.  Lagorio, 
tTm.  p.  M.,  VIII, 
p.  448,  1887. 


Duparc,  Pearce,  and  Rit- !  Liparite. 
ter,  Mem.  Soc.  Phvs. 

Gen.,  XXXIII,      *  I 

p.  77,  1900.  I 

G.  T.  Prior,  1  Paisanite. 

Min.  Mag.,  XII,  l 

p.  264,  1900.  , 

A.  W.  Howitt,  i  Aplite. 

T.R.  Soc.  Vict,  I 
XXII,  p.  97,  1886. 

G.  W.  Card,  ,  Trachvte. 
Rec.G.S.N.S.W.,IV,' 

p.  116,  1895.  I 


Remarks. 


SO,  for  S. 


80,  for  S. 


Center  of  dike; 
cf.  No.  2,  8R  2 
of  dacase. 


SO,  for  8. 


80,  for  8. 


Cf.  W.  Ramsay, 
G.  F.F.,XII,. 
p.  481,  1890. 


Dried  at  100*». 
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CLASS  I.     PERSALANE-Continued. 

RilNO  1.    PERALKAUC.    UPARASE. 


No. 


1 
Al.I 

2 

A2.II 

3 
Al.I 

4 

Al.I 

5 
A8.in 

6 
AS.  in 

7 

A1.I 

8 
A3.  Ill 

9 
AS.  Ill 

10 
B4.V 

11 
A4.  IV 

12 
A4.  IV 

13 

A4.  rv 

14 
AS.  Ill 

16 
A2.  II 

16 
A4.  IV 

17 
B3.  IV 

18 
AS.  Ill 


SiO, 
76.34 

1.272 

72.56 

1.209 

75.92 

1.265 

66.90 

1.115 

68.40 

1.140 

75.64 

1.261 

67.23 

1.121 

72.70 

1.212 

73.81 

1.230 

71.14 
1.1S6 

69.81 

1.164 

67.91 

1.1S2 

71.60 

1.196 

71.65 

!       1. 194 

I  71.35 

1.189 

73.63 

'       1.227 

I   72.11 

I 

I       1.202 

'  73.46 

I       1.224 


I 

AlA  j  Fe,0, 
11.60  j     2.41 

.114  I         .015 


12.33  ;  0.80 

.121  .005 

12.96  0.33 

.127  :  .002 

14.86  '  0.93 


.146 

17.99 

.175 

12.68 
.124 

14.70 

.144 

13.79 

.135 

13.72 

.135 


.006 

2.66 

.017 

1.07 

.007 

2.85 

.018 

1.01 

.006 

1.59 
.010 


12.98  I  3.35 

.127  .021 

13. 85  i  3.  21 

.135  i  (.002) 


15.17 

.148 

13.60 

.133 

13.04 

.128 
12.21 

.120 


3.92 

.019 

2.40 
.016 

2.79 

.018 

4. 53 

.   .028 


12. 89  ;   n.  d. 

.126        


15.85 

L63 

.155 

.010 

12.47 

3.64 

.122 

(.010) 

FeO 
0.30 

.004 

0.82 

.012 

1.40 

.019 

3.41 

.018 

1.63 

.022 

n.  d. 

(.014) 

1.15 
.017 

n.  d. 

(.012) 

n.d. 

(.014) 

n.d. 

(.042) 

n.  d. 

(.086) 

n.  d. 

(.038) 

n.  d. 


MgO 
0.06 

.002 

trace 
trace 

0.31 

.008 

0.49 

.012 

trace 
1.39 

.085 

0.65 

.016 

0.23 

.006 

0.34 


CaO     Na,0      K,0 


0.55       5.50 

.010  I         .089 


2.75 

I         .029 


I 

trace      5.36  3.08 

.0«7  .032 

0.15  \    4.60  4.15 

.003  j         .074  .044 

1.23  1    5.56  5.02 


.021  , 


0.67 


.012  , 


.090 


4.54 


.073 


I 


0.8;^  4.98 

.014  .080 

2.91  6.89 

.061  .111 

2.07  ;  4.93 


.053 

3.54 
.037 


H,0-h 
0.39 


0.31 


0.52  ! 


.038 

0.61 

.011 

1.10 


.009  :      .020 


0.43  !  1.38 

I 

.011  i      .025 


0.55 

.014 

0.21 


(.030)         .005 

1. 80  '  trace 

.025  1     

1. 14     trace 
.014       — 

2.46     0.57 

.031         .014 

n.  d.  !  0.69 

(.020)  I      .017 

n.  d.  '  trace 

(.021)  I 


L59 

.029 

2.30 

.041 

trace 
0.22 

.001 

1.37 

.025 

0.83 

.014 

0.32 
.005 


I 


.079 

5.29 

.085 

4.97 

.080 

5.56 

.090 

5.36 

.087 

5.55 

.089 

6.30 

.102 

6.51 

.105 

5.28 

.085 

4.85 
.078 

5.63 

.090 


3.51  I     1.58 

.037  I 

I 

1.70  I    0.79 

.018 

4.33       1.10 

.046 

4.09 

.043 

3.84 

.040 

4.40  I    n.  d. 

.047  I 

4. 52  n.  d. 

.048 


0.82 


3.53 

.037 

3.98 
.042 

3.22 

.034 

3.67 

.039 

4.23 

.045 

4.03 

.042 


0.70 


1.10 


0.33 


0.81 


0,68 


0.44 


H,0- 

CO, 

TiO, 

PA 

trace 

MnO  j  BaO 

1 

Sum 

Sp.gr. 

0.10 

trace    0.26 

trace    0.09 

100.35 

.003  ,    — 

j 

.001 

1 
0.20  ! 

trace 

99.74 

;     .003  ; 

0.16 

0.03 

0.05 

trace 

0. 04  1  trace 

100.23 

.001      — 

■ 

0.16 

0.43     0.12 

0. 15     0. 14 

i 

100.59 
0.42 

.m 

.001 

.002 

.001 

100.17 

0.21 

100.65 

.008 

100.29 

trace 

0.08 

trace    .012    none 

99.89 

.001 

.    .002 

100.48 

i 

0.97 

100.31 

.012 

1 

0.48 

99.02 

.006 

1 
1 

1 

1.06 

99.70 

.013  1 

,  0. 53 

99.55 

1            ' 

1 

99.89 

! 

'  trace 

1 

1  trace 

1 

100.66 

1 
0.50 

0.78 

100.79 

.006 

.011 

100.68 

100,87 

2.624 

1 

trace 

99. 99 

2.58 

1 

L 

T\      ^k 
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ORDER  4.     QUARDOFELIC.     BRITANNARB— C*ontinw?d. 
8UBRANG  4.    DOSODIC.    KALLERUDOSK 


Inclusive. 

Norm. 

Loi-ality, 

Anal  yet. 

Reference, 

Author's  name. 

RemarkHL 

8rO 

none 
none 

Q  33.6 
or  16. 1 
ab44.5 

ac    1.8 
di    0.4 
wo  1.0 
mt  0.2 
il     0. 5 
hm2.2 

Monterey, 
Franklin  County, 
Pennsylvania, 

_ 
H,  N.  Stok^. 

F,  BaiKL-om, 
B.  r.S.G.S.,  150, 
p.  348,  169S. 

AjioHiyolite. 

Q  29.5 
or  17.8 
ab45.6 
C     0.2 

by  0.5 
mt  1.2 
11     0.5 

Checkerboard  Creek, 
Castle  MountainH, 
Montana. 

L.  V.  Pirewoti. 

TiVeed  and  Pirsson, 

B,  r,  S.  G.  B..  139, 
p.  125,  18titi. 

Rhyolite. 

F 

8rO 

Ll,0 

0.12 

none 

trace 

or  24. 5 
ab38.8 
an  0.8 
C     0.6 

hy  2.2 
mt  0.2 

Near  Florissant, 
Pike's  Peak  District, 
Colorado. 

W.    R     Hille- 
htasid. 

K.  B.  Mftthewp, 

B.  \\S.  G.  K,  14a, 

r-  leo,  1897. 

(iranitite. 

F 

8rO 

LifO 

1.00 

none 

0.06 

Q  12.5 
or  29.0 
ab47.2 
an  0.6 

by  5.7 
mt  1.4 
11     O.H 
ft    1.8 

N.  of  Twin  Creek, 
Pike's  Peak,  Voh^ 
rado. 

W.    h\    Hille* 
hraurl. 

K  E,  Mathews, 
B.  U.  f?.  G.  S.,  148, 
p.  160,  1897. 

1 
timnlte-gneiBB, 

Near  Jiparofle. 

Q  26.3 
or  20. 6 
ab3K.3 
an  3.3 
C     5.4 

hy  1.9 
mt  3.9 

San  Mateo  Mouiitaiu^ 
Mount  Taylor  Re- 
gion, New  Mexico. 

T,  M,  Chatard. 

B.  T:.  S.  G.  8.,  148, 
p.  185,  1897. 

Lnva. 

Q  31.4 
or  20. 6 
ab41.9 
an  1.9 

di    1.7 
hy  0.9 

Cerro  de  los  Navajoii, 
n.  Tulaucingo, 
Mexico. 

F.  Baerwald. 

C.  A.  Tennp, 
Z,D.G.(J.»XXXVn^ 

p.  Bie,  1B85. 

Obsidian. 

Cf.  No.  50,  llim- 

CI 
FeSt 

none 

0.02 

0.02 

Q  14.8 
or  10.0 
ab58.2 

di    7.6 
mt  4.0 

Mazaruni  Distrii^, 
BritiBh  (Tuiana. 

J.  B,  Harrbon. 

J.  B.  Harrison, 
Priv,  Contr. 

Pyroxene-grau- 
itite. 

Near  noy  angoee. 

CJoO 
Cu 

none 
0.04 

an  4.2 

Q  22.0 
or  25.6 
ab41.4 
an  2.8 

di    7.7 

Cerro  del  Quin*.he, 
Quito,  Ecuador. 

A.  Lajfono. 

A.  LagoriOt 
T.  M.  P.  M.,  VIII, 
p.  444,  IHST. 

Obsidian. 

Q  24.8 
or  23.9 
ab44.5 

ac   4.6 
hy  0.8 
il     1.9 

RaudhfossafjoU,  Ice- 
land. 

H,  Backstiviu. 

H.  BiickstTimj> 
c;.  F.  F.,  XIII, 

p,  657.  I89L 

Lii»rite, 

Q  23.6 
or  22. 2 
ab41.9 
an  1.9 

di    3.2 
hy  4.0 
il     0.9 

Raudhfossafjoll,  Ice- 
land. 

H.  BuckHlrou). 

H.  BackfitrTju), 
Vu  R  F.,  XIll. 
p.  658,  1891, 

Otmdian. 

Sum  low> 

Q  17.2 
or  26. 1 
ab46.1 

ac   0.9 
di    5.9 
hy  1.1 
il     2.0 

Domadalshraun,  lee- 
land. 

H.  Bikkrtmui. 

M.  BackiitrOm, 
G.  F.  F.,  xin, 
p.  643,  1891. 

Li  pari  te, 

• 

Q  14.1 
or  26. 7 
ab45.6 
an  3.6 

di    3.8 
hy  3.5 
il     1.1 

I^ngahraun,  Ii -eland. 

H,  Btickstrijui, 

II.  Bilck^trtim. 
G.  F.  R,  XIII, 
p.  fi4i>,  1S91. 

Liparite. 

Q  21.3 
or  20. 6 
ab46.6 
an  1.9 

di    8.3 

Carrock  Fell,  Kn in- 
land. 

Ci.  Barrfiw. 

A.  Ilarker, 

q.  J.  g;s.,li, 

p.  129,  1895. 

Oramophyre. 

Q  20.3 
or  23. 4 
ab4o.l 

ac    7.4 
hy  8.0 
mt  0.5 

Ilougnatten,  Santl**- 
vjir  Parish,  Nor- 
way. 

L.  Sc'hmcLck. 

W.  C.  BrTigger, 

p.  127.  Ifi94. 

Boi  la-granite. 

Q  21.5 
or  21.7 
ab45.1 

ac   8.8 
wo  0. 4 
mt  3.0 

Kallerud,  Svarsta<l 
Parish,  Laugen- 
thal,  Norway. 

L.  and  V. 
Schmelck. 

W.  C.  Brctgger, 
Eg.  Kg.ri, 
p.  48,  1894. 

Grorudite. 

MnO  high? 
Near  pantel- 
lerose. 

Q  24.1 
or  21.7 
ab44.5 
an  0.6 

di    5.6 
hy  3.1 

Orno,  Sweden. 

R.  Mauzelius. 

A.  Cederstrom, 
G.  F.  F.,  XV, 
p.  Ill,  1893. 

(iranite. 

Q  23.9 
or  25.0 
ab40.9 
an  3.9 
C     1.8 

by  4.4 

(trieslmch,  Peters- 
thai,  Baden. 

Thurach. 

F.  Schalch, 
Sp.  Kte.  Baden, 
Bl.  Petersthal, 
p.  31,  1895. 

(iranite. 

Q  25.4 
or  23.4 
ab41.9 

ac   4.6 
di    1.3 
by  2.7 

Aiulm  Subhat, 
Abyssinia. 

<f.  T.  Prior. 

G.  T.  Prior, 
Min.  Mag.,  XII, 
p.  262,  1900. 

Gronidite. 
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CLASS  I.    PERSALANE-Continued. 
RANG  1.    PERALKALIC.    LIPARASE— Continued. 


Xo. 

SiO, 
72.71 

Al/), 
12.  HO 

2.64 

FeO   ]  MgO 

Ca<> 

Xa,0 

Kfi 

HaO-f 

H,0- 

CO,     TiO, 

PA 

MnO 

BaO 

Sum 

Sp.gr. 

19 

1.48  j  0.10 

0.58 

6.50 

3.87 

0.48 

^  trace  1 

101. 16 

B3.  IV 

1.212 

.125 

.016 

.021         .003 

1 

.010 

.105 

.041 

, 

20 

70.99 

14.84 

3.76 

0.  35  1  0. 14 

0.60 

5.94 

2.40 

0.40 

trace  | 

1 

99.42 

1 

BS.  IV 

1.183 

.145 

.024 

.005 

.004 

.011 

.096 

.025 

1            ' 

- 

1 

..   .     1       _   1 i_.      j_      _  1  _..      i_     _J        _l     .     J_ 

RANG  1.    PERALKALIC.     LIPARASE. 

1 

74.78 

14.5<J 

3.04 

n.  d.   1  trace 

0.69 

6.02 

0.59 

0.42 

100.10 

2.64  1 

A4.  IV 

1.246 

.143 

.019  ' 

1 

(.038) 

■ 

.012 

.«. 

.006 

1 

2 

75. 46 

13.18 

1 

0.91  ' 

n.  d. 

0.10 

0.95 

6.88 

1.09 

0.93 

99.91 

2.42 

A3.  Ill 

1.258 

.129 

.006  1 

(.012) 

.0C8 

.017 

.111 

.012 

3 

77.29 

14.  62 

trace  i 

n.  d. 

0.38 

trace 

7.60 

0.16 

0.57 

j 

100.62 

A3.  Ill 

1.288 

.143 

.010 

— 

.122 

.002 

. 

i 

4 

72.50 

17.00 

1.17 

n.  d.      0.  74 

0.20 

6.28 

0.77 

1.62 

1      1 

100.28 

A3.  Ill 

1.208 

.167 

.007  1 

(.014) 

.019 

.003 

.101 

.008 

i 

1 

5 

71.20 

17.60 

1.74 

n.  d. 

1.17 

0.76 

6.20 

0.85 

1.37 

1 

i 

100.89 

A3.  Ill 

1.187 

.172 

.011  I 

(.022)         .029 

.014 

.100 

.009 

1 

.    I 

6 

68.04 

16.14 

4.32 

0.97     1.02 

0.32 

7.62 

0.58 

! 

1.27 

100.28 

A3.  Ill 

1.134 

.158 

.027 

• 

.014  I      .026 

1 

.005 

.122 

.006 

1 

7 

72. 34 

14.07 

2. 92 

n.  d.   1  1.27 

0.41 

6.28 

1.13 

1.41 

1      , 

1            , 

99.83 

1 

A4.  IV 

1.20(1 

.138 

.018 

<.036)         .032 

.007 

.101 

.012 

1 

1 

'            I            . 

8 

77.66 

i2.:^o 

0.61  1 

0. 17     0.  73 

0.16 

6.96 

0.19 

0. 46     0.  33 

'            1 
.              trace 

99.57 

2.634 

A3,  in 

1.294 

.12M 

.004 

.003  ,       .018 

.003 

.112 

.002 

1 

'            i 

u 

72.39 

u.« 

0.  56  1 

0.30  1  1.85 

1 

0.85 

5.93 

1.23 

1. 13     0. 55 

■    i 

trace 

1 

99.22 

2.  6:i2 

An.  Ill 

1.207 

.HI 

.WH 

.004  1       .046 

.  .016 

.095 

.013 

'         !  

10 

78.77 

12.44 

0.95 

n.  d.      0.02 

0.53 

6.79 

0.24 

0.26 

0.14 

1         1 

100.14 

2.614 

A3.  HI 

1.813 

•»•- 

.006 

(.012) 

.001 

.010 

_ 

.110 

.002 

• 

i 

RANG  2.     POMALKALIC.    TOSCANASE. 


1 
A2.  11 

2 

AS.  HI 

3 

A8.  Ill 


68.55  ,   16.46 


I 


1. 143  I 


.161 


68.36      13.24 
1.139  .130 


69.21 
I.IM 


15.59 
.162 


0.85 

I 
.005 

1.29 

.008 


0.56     0.17 

.008         .004 

3.  39     1. 15 

1 

.048  .      .029 


1.08       1.29  1  0.11 


.007 


I 


.019  ,      .008 


4.17 

1.92 

5.59 

n.  d. 

0.^5 

.075 

.030 

.060 

.004 

2.51 

2.05 

5.34 

2.63 

.045 

.033 

.057 

- 

1.30 

1.69 

8.92 

0.75 

1 

.028 

.027 

.094 

0.52  I 

.007  I 

0.27 

004 


101.03  I 


0.80 
"l00.'23' 

100.23 


99.94 


PER8ALANE T0SCAN08E. 
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ORDER  4.     QUARDOFELIC.     BRITANNARE— Continued. 

SUBRANG  2.    DOPOTASSIC.     DELLENOSE— €ontinne<J. 


Inclusive. 


Norm. 


Q  21.6        liv  8.6 
or  40.0        mt  0.9 
abl7.3 
an   7.5 
C     1.7 


Localitv. 


Analyst. 


abl8.3 
an  7.0 
C     4.8 


Dcr  (ial3el,  Miinster-      Bunsen's 
thai,  Schwarzwald,         T^alx^ratory. 
Baden.  \ 


g  23.0      hy  8.7     BrandenberjT,  Miin- 
or33.9      mtl.9        gterthal,  Schwarz- 


wald,  Baden. 


Bunsen'n 
Laboratory. 


Q  21.7       hy  5.1  I  ]Mte.Cucco,C'erveteri,      II.  S.  Wash- 
er 39. 8       mtl.9         p^^iy^  ij^^t^^,^ 


abl7.3 
an  10. 8 
C     1.1 

i  Q  19.9  hy  G.O 
or  3<).l  mt  1.6 
abl8.9 

,  am4.5 
C     0.4 


Castle  I  nil,  Tolfa, 
Italy. 


H.  S.  Wash- 
in  jrton. 


I 


Reference. 


A.  Schmidt, 

Cf.  N.  J.,  1889,  I, 
p.  95. 

A.  Schmidt, 
Cf.  N.  J.,  1889,  I, 
p.  95. 

H.  S.  Washington, 
J.  G.,  V,  p.  49,  1897. 


II.  S.  Washington, 
J.  (J.,  v.,  p.  49,  1897. 


Author's  name. 


Remarks. 


Porphyry. 


Porphyry. 


Toscanite. 


Toscanite. 


Sum  low. 


SURRANC;  3.     S(n)ll'OTASSIC.    TOSCAXO.SE. 


0.63 


Q  22.9 
or  41. 7 
ab26.2 
an  5.0 
C     0.2 

Q  20.7 
or  25. 6 
ab32.0 
an  9.2 
C     4.0 

Q  19.7 
or  a5. 6 
ab  25. 7 
an  6.4 
C     4.1 


ZrOj  0.03  Q  11.7 

CI  0.a5  ,  or  30.6 

FeSj  0.19  I  ab38.8 

NiO  none  |  an  8.9 


Q  19.6 
or  29. 5 
ab32.5 
an  8.6 

Q  18.2 
or  31. 1 
ab  33. 5 
an  9.2 
C     1.0 

Q  15.2 
or  32.2 
ab34.1 
an  7.0 

'  Q  30.4 

.  or  22.2 

ab29.9 

an  10. 3 


I 


Q  18.5 
or  31.5 
ab  3.5.1 
an  7.0 

Q  28.7 
or  25. 6 
ab33.0 
an  8.3 
C     0.9 

Q  28.7 
or  28. 4 
ab26.2 
an  12. 5 

Q  26.8 
or  21.1 
ab32.0 
an  13.1 
C     1.1 


hy  3.3     Ta^art  Bay,  I^ke 

Keepawa,   Quel)ec. 


hy  8.3  I  Lake  Wicksteed, 
Quebec. 


liy  3.1  I  Pemigewasset,  New 
^i^ll        Hampshire. 


Ji  2.7  I  :Mt.  Ascutnev,  Ver- 
m'ile        mont. 
il     1.5 


F.  (i.  AVait. 


F.  G.  AVait. 


G.  C.  Hoffmann,  ■  Granitite- 

A.  R.  G.  S.  Can.,  IX,         gneiss, 
p.  18  R,  1898. 

G.  C.  Hoffmann,  Granite-gneiss. 

A.  R.  G.  S.  Can.,  IX, 
p.  19  R,  1898. 


L.  G.  Eakins.     I  B.  U.  S.  G.  S.  148, 
p.  67,  1897. 


hy  6.2 
mt  1.4 


hml.6  ! 


hy  2.1 
mt  0.9 


hv  2.6 
mt  1.2 


hy  4.7 
mt  1.2 


AV.     F.    Hille- 
brand. 


hy  8.8     Squam  Light,  Cape      ,  II.  S.  Washing- 
^^^•^        Ann,  Massachusetts.        ton. 


Wolf  Hill,  n.  Glou- 
cester, Essex  Co., 
Massachusetts. 


U.S.  AVashing- 
.  t<^)n. 


i  j 

di   3.4  Gloucester, EssexCo.,  I  H.S.  Washing- 

^[  f!;  Massachusetts.           |      ton. 

il    r.3  I 


<\\   o.y     (^onanicut  Island, 
{;>t  .^(^        Rhode  Island. 

il     o!5 


L.  V.  Pirsson. 


tli   0.8     MiUfitone  Point,  Con-  ,  H.  T.  Vulte. 
mt  2.1  1        *:,..,*  I 


necticut. 


AV.     F.    Hille- 


Guilford,  Howanl         j 

Co.,  Maryland.  i       brand 


AVoodsU)ck,  Balti-  ;  AA^    F.    Hille- 

more  Co.,  Mary-  i       brand, 

land.  I 

Dorsey  Run  Cut,  .  A\' .    F.    Ilille- 

HowardCo.,  Mary-  '      brand, 

land.  I 


!  R.  A.  Dalv, 
i       B.  U.  S:  G.  S.  148, 
p.  69,  1897. 

H.  S.  AVa^shington, 
J.  G.,  \^II, 
p.  109,  1899. 

II.  S.  Washington, 
J.  G.^  A^I, 
p.  800,  1898. 

H.  8.  AA'ashington, 
J.  G.,  VI, 
p.  798,  1898. 

L.  V.  Pirsson, 

A.  J.  K.,  XL VI, 
p.  373,  1893. 

J.  F.  Kemp, 

B.  G.  S.  A.,  X, 
p.  375,  1899. 

G.  H.  AVilliams, 
15  A.  R.  U.  S.  G.  S., 
p.  672,  1895. 


Quartz-por- 
phyry. 


Diorite. 

I 

'  Quartz- 
syenite- 
porphyry. 

■  Nordmarkite. 


j  Akerite. 


Granite. 


Granite. 


Granite. 


Dried  at  110°. 


G.  H.  AVMlliams,  ,  Biotite-granite. 

15  A.  R.  U.  S.  G.  S., 
p.  672,  1895. 

C.  R.  Keyes.  ;  Biotite-granite. 

15  A.  R.  U.  S.  G.  S.,    1 
p.  697,  1895. 


Dried  at  100°. 


Dried  at  100°. 


Dried  at  100°. 
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CHEMICAL    ANALYSES    OF   lONEOUS    ROCKS. 

CLASS  I.     PERSALANE— Cbntinufd. 
RANG  2.    DOMALKAUC.    TOBCANASE— Ojtitlnued, 


No.      1 

SiO, 

AUG, 
15.52 

Fe,0, 

FeO 

MgO 

0.41 

CaO 
1.20 

Na,0 

K,0 

4.68 

H,0-h 

H,0 

0.34 

CO,  '■  TiO,     P,05 

MnO 

BaO 

Sum 

Sp.gr.! 

13 

69.56 

1.67 

1.19 

4.46 

0.67 

none     0.31     0.08  i  0.07 

0.10 

100.26 

Al.  I 

I.IW 

.152 

.010 

.017 

.010 

.021 

.072 

.oso 

1            1 

.004      .001  ;     .001      .001 

14              1 

67.98 

14.84 

1.00 

3.15 

0.91 

2.17 

2.66 

4.76 

0.49 

0.14 

none     0. 84     0. 34    trace  |  0. 20 

99.77 

Al.  I 

1 

1.133 

.146 

.006 

.044 

.023 

.089 

.043 

.051 

.010 

.002  •    .001 

j                1 

15              1 

69.69 

15.64 

0.90 

1.62 

0.66 

1.22 

3.34 

5.30 

n.d. 

0. 29               j             1 

1 

98.66 

A3,  m      1 

1.1G2 

.153 

.006 

.022 

.017 

.021 

.054 

.057 

.004  i 

16             j 

66.69 

16.69 

2.06 

0.93 

1.15 

1.40 

2.46 

5.  23 

1.70 



1.42 

1 

99.73 

A8.  in      ' 

1.112 

.163 

.013 

.013 

.029 

1 

.025 

.040 

.066 

17 

66.10 

20.82 

1.52 

2.17 

0.95 

1.57  i 

2.94 

3.48 

0.54 

1 

100.09 

AS.  UI 

1.102 

.204 

.009 

0.30 

.024 

.029  i 

.017 

.087 

' 

18 

74.00 

12.04 

0.78 

2.61 

0.42 

0.85 

3.47 

4.  as 

0.86 

1 

1  0.34  1  0.06     0.a5 

0.12 

99.93 

2.566 

Al.  I 

1.283 

.118 

.005 

.036 

.011 

.015 

.056 

.044 

.0(V4  I     !       .001 

1 

.001 

19 

69.94 

15.19 

1.88 

0.60 

0.92 

1.15 

3.95 

4.29 

0.85 

0.14 

0.25 

0. 13  i  0.03  1 

99.32 

B2.  ra 

1.166 

.119 

.012 

.008 

.023 

.021  ! 

.064 

.046 

.003 

.001      — 

20 

74.37 

13.12 

0.73 

0.87 

0.35 

1.26  ; 

2.57 

6.09 

0.25 

0.05 

0.29 

0.06 

trace 

0.10 

100.11 

Al.  I 

1.246 

.128 

.005 

.011 

.009 

.022 

.012 

.065 

.004 

— 

21 

64.49 

17.25 

0.86 

2.42 

1.24 

3.79 

4.19 

4.15 

0. 54  i  0. 06 

0.51 

0.23 

trace 

0.30 

100.11 

A.  I 

1.075 

.169 

.005 

.OM 

.031 

.067 

.068 

.044 

■ 

.006 

.002 

— 

.002 

22 

73.12 

14.27 

0.51 

0.26 

0.24 

1.10 

3.43 

4.90 

0.  73  !  0. 68 

1 

0.77 

0.08 

0.03 

0.06 

trace 

100.18 

Al.  I 

1.219 

.140 

.008 

,004 

.006 

.020 

.065 

.052 

1 

.001 

— 

.001 

23 

69.68 

14.97 

0.79 

0.34 

0.66 

2.10 

3.38 

4.40 

0.92  '  1.10 

0.88 

0.28 

0.17  I  trace 

0.14 

99.86 

Al.  I 

1.161 

.147 

.005 

.005 

.016 

1 

.038 

0.55 

0.47 

1 

.004 

.001       — 

1 

.001 

24 

68.60 

16. 13 

2.22 

0.44 

] 

0.72     1.36 

4.37 

4.89 

0. 58  !  0. 20 

0.32 

0. 18  1  trace 

0.27 

100.37 

Al.  I 

1.143 

.158 

.014 

.005 

.018  [      .024  ! 

.071 

.053 

i 

.004 

.001 

.ow 

25 

67.44 

15.78 

1.58 

0.85 

1.43 

2.38 

4.11 

4.87 

0.70 

0.32 

0.32 

0.21 

trace 

0.24 

100.32 

Al.  I 

1.124 

.IM 

.010 

.012 

.036 

.043, 

.066 

.052 

.004 

.001 

— 

.002 

26 

67.04 

15.25 

1.69 

1.13 

1.75  1  2.17  , 

4.09 

5.10 

0.56 

0.51 

0.20 

0.21 

0.05 

0.33 

100.11 

Al.  L 

1.117 

.160 

.011 

.015 

.019         .089  \ 

.066 

.055 

.003 

.001 

.001 

.002 

27 

66.29 

15.09 

1.37 

1.17 

2.39     2.38  ' 

3.96 

4.91 

0.60 

0.39 

0.45 

0.27 

0.15 

0.06 

0.30 

99.85 

Al.  I 

1.105 

.148 

.009 

.017 

.060  !      .043  ; 

.064 

.052 

.003 

.001 

.001 

.002 

28 

64.64 

16.27 

2.42 

1.58 

1.27  1  2.65  i 

4.39 

4.98 

0.27 

0.09  1  0.37 

0.51 

none 

trace 

0.18 

100.12 

Al.  I 

1.078 

.160 

.015 

.022 

1 
.032  ;      .048 

1               1 

.071 

.054 

.006 

— 

.001 

29 

69.95 

15.14 

0.38 

0.83 

0.56 

1.45 

2.70 

6.36 

0.91 

0.40 

0.37 

0.24 

0.10 

0.08 

0.13 

100.06 

Al.  I 

1.166 

.148 

.002 

.011 

.014 

.026 

.043 

.068 

.003 

.001 

.001 

.001 

PERSALANE T0SCANCN3E. 
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ORDER  4.     QUARDOFELIC.     BRITANNARE— Continued. 
SUBRANG  8.    80DIPOTA8SIC.    TOSCANOSE-Continued. 


Inclusive. 


s 

8rO 


SO, 

CI 

F 

S 

8rO 

Org. 


CI 
LitO 


NIO 


SrO 
LijO 


8rO 
LifO 


SrO 
LisO 


SQi 

CI 

8rO 


80| 

CI 

8rO 


80s 

CI 

8rO 


8rO 


SrO 
LitO 


ZrOs 
80, 

cr 

8rO 

ZrOs 
Fe8| 
SrO 
UfO 
Cu 


trace 

trace 

trace 

0.08 

trace 

0.21 


trace 


trace 
trace 


0.08 
trace 


trace 
trace 
0.06 


trace 
trace 
0.09 


trace 
trace 
0.09 


0.03 


0.07 
trace 


0.37 
trace 
0.05 
0.08 

0.02 

0.89 

0.02 

trace 

0.03 


Norm. 


trace         Q  22.3       hy  1.4 

trace      '  or  27. 8       mt  2. 3 

trace      I  ab37.7       il    0.6 

<  an  5.8 

C    0.9 


Q  26.4 
or  28. 4 
ab22.5 
an  10. 8 
C     1.3 


Q  29.7 
or  20. 6 
Hb24.6 
an  8.1 
C     9.3 

trace        Q  3:i.2 

trace        or  25. 6 

ab29.8 

an  4.2 


Q  26.5 
or  25. 6 
ab33.5 
an  5.8 
C     1.8 

Q  33.1 
or  36.1 
ab22.0 
an  5.8 

Q  13.5 
or  24.5 
ab35.6 
an  1.5. 8 


!  Q  27.4 
or  26.1 

;  ab2H.8 
an  10. 6 

-  C     0.7 

Q  20.0 
or  29. 5 
ab37.2 
an  6.7 
C     1.0 

Q  18.1 
or  28.9 
ab34.6 
an  10. 0 


Q  16.4 
I  or  30. 6 
I  ab34.6 

an  8.1 

Q  16.1 
or  28. 9 
ab33.5 
an  8.9 

Q  12.6 

or  30.0 

I  ab37.2 

I  an  9.7 

1  Q  25.5 

■  or  37.8 

ab22.5 

an  7.2 

C     1.1 


hy  6.0 
mt  1.4 
11     1.5 


I  Q  25.5  hy  8.8 
I  or  31.7  mtl.4 
i  ab28.3  il  0.6 
I  an  5.8 

!  C     2.1 

Q  27.4       hy  2.9 
or  31.1       mt  3.0 
ab21.0 
an  7.0 
C     4.3 


hy  5.2 
mt  2.1 


hy  4.6 
mt  1.2 
il     0.6 


hy  2.3 
mt  1.2 
11  0.5 
hml.l 


hy  1.2 
mt  1.1 
11     0.6 


di  2.4 
hy  4.9 
mt  1.2 
11     0.9 


trace      |  Q  31.9       hy  0.6 
trace        or  28. 9       mt  O.H 

I  ab28.8 

I  an  5.6 

!  C     1.3 


hy  1.6 
mt  0.2 
11  0.6 
hmO.6 


hy  1.8 
mt  0.2 
11  0.6 
hm2.1 


Locality. 


Monterey  Mt,  Vir- 
ginia. 


Near  Rowland,  Bar- 
tow Co.,  Georgia. 


Felch  Mountain, 
Michigan. 


Upper  Quinnesec 
Falls,  Menominee 
River,  Wisconsin. 

Athelstane,  Wiscon- 
sin. 


Pigeon  Point,  Minne- 
sota. 


6  m.  K.  of  Ironton, 
Missouri. 


Big  Timber  Creek, 
Crazy  Mountains, 
Montana. 

Sweet  Grass  Creek, 
Crazy  Mountains, 
Montana. 

Yogo  Peak,  Little 
Belt  Mountains, 
Montana. 


Wolf  Butte,  Little 
Belt  Mountains, 
Montana. 


Mount  Barker,  Little 
Belt  Mountains, 
Montana. 


dl   15  ,  Thunder  Mountain, 
^[  ill      Little  Belt  Moun- 
11    o!6        tains,  Montana. 
hmo.3  < 


di  2.3 
hy  4.1 
mt  2.6 
11     0.5 


Big  Baldv  Mountain, 
Little  Belt  Moun- 
tains, Montana. 


Sheep  Creek,  Little 


di    2.4 

mt  2. 1  i      ^'t;  Mountains, 
11    o!5 '      Montana. 


Analyst. 


I 


di  3.0 
hy  2.8 
mt  3.5 
11     0.9 

hy  2.7 
mt  0.5 
11    0.5 


Wrij^'Kt  imd  F^l  wards 
Mine^  Barker,  Lit- 
tle lieUMt^.,  Mont. 

Modoc  Mine,  Butte 
District,  Montana. 


Reference. 


W.    F.    Hille-  I  Dart^m  and  Keith, 


brand. 


H.  N.  Stokes. 


H.  N.  Stokes. 


R.  B.  Riggs. 


W.  W.  Daniells. 


W.  F.  Hille- 
brand. 


W.  H.  Melville. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


I 
n.  N.  stokes.     I 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


A.  J.  S.,  VI, 
J).  307,  1898. 

A.  H.  Brooks, 

B.  U.  S.  G.  S.  168, 
p.  55,  1900. 


H.  L.  Smith, 
M.U.S.G.S.,  XXXVI, 
p.  389,  1899. 

(t.  H.  Williams, 
B.  U.  S.  G.  S.  62, 
p.  121,  1890. 

E.  R.  Bucklev, 
B.  IV.  G.  N^h.S.Wis., 

p.  148,  1898. 

W.  S.  Bavley, 
A.  J.  s:,  XXXVII, 
p.  59,  1889. 

K.  Ilaworth, 

A.  R.  Mo.G.S.,VIII, 
p.  181,  1890. 

J.  E.  Wolff, 

B.  U.  S.  G.  S.  148, 
p.  142,  1897. 

J.  E.  Wolff, 

B.  r.  S.  G.  S.  148, 
p.  142,  1897. 

L.  V.  Pirsson, 
20A.R.U.S.G.S.,III, 
p.  523,  1900. 

L.  V.  Pirsson, 
20A.R.U.S.G.S.,III, 
p.  499,  1900. 

L.  V.  Pirsson, 
20A.R.U.S.G.S.,III, 
p.  505,  1900. 

L.  V.  Pirsson, 
20A.R.U.S.G.S.,III, 
p.  509,  1900. 

L.  V.  Pirsson, 
20A.R.U.S.G.S.,III, 
p.  511,  1900. 

L.  V.  Pirsson, 
20A.R.IT.S.G.S.,III, 
p.  497,  1900. 

L.  V.  Pirrson, 
20A.R.U.8.G.S.,III, 
p.  466,  1900. 

W.  H.  Weed, 
B.  U.  S.  G.  S.  168, 
p.  119,  1900. 


Author*s  name. 

Remarks. 

Felsophyre. 

Augite-micro- 
ciine-granite. 

Org.=grtfphite. 

(iranite. 

Sum  low 
because  H,0 
not  deter- 
mined. 

Quartz-por- 
phyry. 

Dried  at  105*. 

Granite. 

Al  A  high? 

Quartz-kerato- 
phyre. 

Dried  at  105«. 
3  specimens. 

Granite. 

Sum  low. 

(Jranitite. 

Porphyrite. 

Rhyolite-por- 
phyr>'. 

Granite-por- 
phyry. 

Granite-por- 
phyry. 

Granite-por- 
phyry. 

Quartz-syenite- 
porphyry. 

Granite-syenite- 
aplite. 

Syenite. 

Quartz-por- 
phyry, 

Near  dellenose. 

14128— No.  14—03 11 
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CHEMICAL   ANALYSES    OF    IGNEOUS    ROCKS. 

CLASS  L     PERSALANE— Continued. 
RANG  2.    DOMALKALIC.    TOSC AN ASE— Continued. 


No. 

SiO, 

AlA  ' 

Fo,03 

FeC) 

MpO 

CaO 

Na,0  : 

K,0 

n.,0-^ 

H^O- 

CO, 

1 
TiO,     P.Os 

MnO 

BaO 

Sum 

Sp.gr. 

30 

67.12 

15.00 

1.62 

2.23 



1.74 



3.  43 

2.  76 

4.52 

0.58 

0.(W 

none 

0. 48  ;  0. 15 

0.06 

0.07 

* 

99.88 

Al.  I 

1.119 

.147 

.010 

.031 

.044 

.061 

.014  ' 

.048 

1 

.006 

.001 

.001 

31 

68.42 

15.01 

0.97 

1.93 

1.21 

2.60 

3.  23 

4.25 

0.73 

0. 54     0.  20 

0.50 

0.13 

0.06 

0.12 

99.95 

Al.  I 

1.140 

.147 

.006 

.027 

.030 

.047 

.051 

.046 

.006         .001 

1     . 

.001 

.001 

32 

73.84 

12.47 

0.32 

0.90 

0.25 

1.08 

2.88 

5.  38 

2.76 

1 

1 

trace 

99.88 

A3.  Ill 

1.231 

.122 

.002 

.012 

.006 

.020 

.047 

.ass 

j 



33 

71.  a5 

13.17 

2.17 

1.34 

0.  63 

2.25 

4.06 

3.89 

0.43 

1  0.  43     0. 14  i  0. 12 

100.48 

A2.  II 

1.198 

.129 

.014 

.018 

.016 

.040 

.065 

.041 

1      .005         .001         .002 

34 

71.62 

14.99 

1.27 

1.01 

0.74 

1.33 

3.62 

4.81 

0.41 

0.08  1  trace    0.17 

100.05 

A2.  II 

1.194 

.147 

.008 

.014 

.019 

.023 

.0^ 

.051 

.001       .002 

35 

69.45 

14.92 

3.16 

0.23 

0.05 

1.19 

3.19 

5.95 

1. 69 

0. 19  !  0. 06     0. 07 

0.03 

100.18 

Al.  I 

1.158 

.146 

.020 

.003 

.001 

.021 

.051 

.064 

.002      — 

.001 

36 

64.40 

15.  77 

2.47 

1.15 

2.12 

3.54 

4.10 

3.81 

1.93 

0.31 

0.  40  i  0. 16 

0.04 

100.37 

Al.  I 

1.073 

.154 

.015 

.016 

.053 

.063 

.066 

.041 

.005        .001  1    — 

! 

37 

73.50 

14.87 

0.95 

0.42 

0.29 

2.14 

3.  46 

3.  5(5 

0.90 

1 
none :  none    0. 03 

none 

100.12 

Al.  I 

1.226 

.146 

.006 

.006 

.007 

.038 

.056 

.038 

— 

38 

67.29 

15.78 

1.86 

1.97 

0.72 

2.36 

3.77 

3.  55 

2.10  ' 

0. 27     none 

0.28 

0.21 

none 

100.16 

Al.  I 

1.122 

.154 

.012 

.028 

.018 

.042 

.061 

.038 

.002      .oas 

39 

68.60 

16.21 

1.67 

1.57 

1.05 

2.61 

3.29 

3.88 

0.92  i 

0. 19     none 

0. 21     0. 09 

100.32 

2.640 

Al.  I 

1.143 

.159 

.010 

.022 

.026 

.047 

.ow 

.041 

; 

i 

.001         .001 

270 

40 

65.94 

16.00 

0.60 

L74 

h02 

2.87 

3.a5 

4.56 

1. 13 

1.55     none 

0. 23     none 

100.26 

2.672 

A2.II 

1.099 

.157 

.004 

.024 

.026 

.a5i 

.062 

.049 

1              '      .002 

1                   ■         i 

210 

41 

65.51 

17.01 

none 

2.79 

0.90 

3.16 

3.82 

4.67 

1.78 

0.13  . 

100.15 

2.666 

A2.II 

1.092 

.167 

.039 

.023 

.056 

.061 

.050 

1 

.001 

260 

42 

70.87 

15.18 

2.18 

0.12 

0.60 

1.58 

3.47 

5.04 

1.08  ' 

trace 

trace    trace 

1 

100. 12 

A2.II 

1.181 

.149 

.014 

.002 

.015 

.029 

.056 

.054 

— 

i 

43 

63.88 

19.96 

2.21 

0.57 

0.58 

2.03 

4.19 

3.88 

2.63 

'  trace 

99.93 

A3.UI 

1.065 

.195 

.014 

.008 

.015 

.036 

.068 

• 

.041 

i 

1    — 

44 

7L56 

14.91 

1.47 

1.04 

0.08 

1.98 

3.78 

4.94 

0.44  i            ! 

1 

trace  '■ 

100.20 

2.59 

AS.  Ill 

1.193 

.146 

.009 

.014 

.002 

.036 

.061 

.053 

—   i 

18P 

45 

68.85 

17.01 

1.78 

0.65 

trace 

1.62 

3.44 

5.11 

1.79 

trace 

100.25 

2.489 

A8.m 

1.148 

.167 

.011 

.009 

.029 

.a>5 

.055 

— 

140 

46 

68.61 

16.43 

0.73 

1.52 

0.05 

1.79 

2.82 

4.65 

3.35 

99.95 

2.423 

Aim 

1.144 

.161 

.005 

.021 

.001 

.032 

.046 

.050 

14« 
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ORDER  4.     QUARDOFELIC.     BRTTAXNAEE^-Continued, 
SUBRANG  3.    fiODIPOTASSIC.    TOSCASOBE— Continued. 


Inclusive. 


trace 
none 
SrO'       0.03 
LisO         trace 


8O3 


s  0.02 

NiO         none 
SrO  0.03 


CI  trace 


NiO         0.17 


SrO  trace 


SrO  none 

LLO        trace 


CI  0.03 

SrO  trace 


FeSa        0.60 


CI  trace 

S  0.38 


Nonn. 


Ix)cality. 


I 


Q  23.5 
or  26. 7 
ab23.1 
an  15. 3 

Q  25.1 
or  25.  () 
ab26.7 
an  13.1 
C     0.3 

Q  32.9 
or  32.2 
nb24.6 
an  4.7 

Q  28.9 
or  22. 8 
ab34.1 
an  6.4 

Q  28.1 
or  28. 4 
ab30.4 
an  6.4 
C     1.5 

Q  25.6 
or  35. 6 
ab26.7 
an  5.8 
C     1.0 

Q  16.1 
or  22. 8 
ab34.6 
an  13. 1 


Q  34.7 
or  21.1 
ab29.3 
an  10. 6 
C     1.4 

Q  24.6 
or  21.1 
ab32.0 
an  11. 7 
C     1.3 

Q  26.8 
or  22. 8 
ab27.8 
an  13. 1 
C     1.8 

Q  17.4 
or  27.2 
ab  32. 5 
an  12. 8 

Q  15.2 
or  27.8 
ab  32. 0 
an  15. 6 

Q  26.9 
or  30. 0 
ab  29. 3 
an  8.1 
C     1.0 

Q  19.4 
or  22. 8 
ab35.6 
an  10.0 
C     5.1 

Q  26.0 
or  29.5 
ab  32. 0 
an   8.9 

Q  25.8 
or  30.6 
ab28.8 
an  8.1 
C     2.9 

Q  29.6 
or  27.8 
ab23.6 
an  8.9 
C     3.5 


di    1.4 
hv  5.0 
mt  2.3  , 
II     0.9  ' 

hy  5.0 
rat  1.4 
11     0.9 


di  0.8 
hy  1.5 
mt  0.5 


Near  Boulder,  Mon- 
tana. 


Idaho-Hailev  Mine, 
Hailey,  Icfaho. 


Midway  Gevser 
Basin,  Yellowstone 
National  Park. 


di  3.5 
mt  3.2 
il     0.6  1 


hy  2.8  I 
mt  1.9  ' 


il     0.3 
hm3.2 


di  3.4 
hy  3.7 
mt  2.6 
il  0.8 
hm  0. 6 

hy  0.7 
mt  1.4 


hy  3.9 
mt  2.8 


hv  4.3 
mt  2. 3 


di  1.1 
hv  4.7 
mt  0.9 
pr    0.6 

hy  7.4 


hy  1.5 
mt  0.5 
hml.9 


hy  1.5  ! 

mt  2.8  ■ 


di    1.0  ■ 
hy  0.4 
mt  2.1  ; 


Analyst. 


H.  N.  Stokes. 


W.  F.  Hille- 
brand. 


H.  N.  Stokes. 


Tower  Creek,  Yel-  F.  A.  Goo<^.h. 

lowstone  National 
Park.  I 

Hurricane  Ridge,  I  L.  G.  Eakins. 

Crandall  Basin,  Yel- ' 
lowstone  Natl.  Pk.    ; 


Sunset  Peak,  Bear        |  L.  G.  Eakins. 
Gulch,  Yellowstone  ; 
National  Park. 


Hurricane  Rid^, 
Crandall  Basin, Yel- 
lowstone Natl.  Pk. 


Prospect  Mt.,  Mosc^ui- 
to  Range,  Leadville 
District,  Colorado. 


Sugar  Loaf,  Ten  Mile 
District,  Colorado. 


McNulty  Gulch, 
leadville,  Colo- 
rado. 


W.  H.  Mel- 
ville. 


L.  G.  Eakins. 


L.  G.  Eakins. 


AV.  F.  Hille- 
brand. 


Jefferson  Tunnel,  j  AV.  F.  Ilille- 

Leadville,  Colorado.!      brand. 


Jefferson  Tunnel,  I  L.  G.  I'^ikins. 

I^eadville,  Colorado.' 


Pennsylvania  Hill, 
Rosfta  Hills,  (-olo- 
rado. 


L.  G.  Eakins. 


Robinson  Plateau,        j  L.  G.  Eakins. 
Silver  Cliff,  Colo-     j 
rado.  I 


Round  Mountain,  Elk    L.  G.  P^kins. 
Mountains,  Colo-      j 
rado. 

Summit  District,  Rio   '  L.  G.  t^kins. 
Grande  County, 
Colorado. 


hy  2.2  I 

mt  1.2  ; 


Del  Norte,  Rio 
Grande  County, 
Colorado. 


L.  G.  Eakins. 


Reference. 


I  Author's  name. 


Remarks. 


I 


W.  H.  Weed, 
J.  G.,  VII, 
p.  739,  1899. 

W.  Lindgren, 

2oa.r:u.s.g.s.,iii,  ! 

p.  81,  1900. 


(iranite. 


1  J.  P.  Iddings, 
'      B.  U.  S.  G.  S.  150,        I 
p.  153,  1898. 

J.  P.  Iddings, 

M.u.s.(;.s.,xxxn, 

p.  426,  1899.  I 

I 
J.  P.  Iddings, 
M.U.S.G.S.,XXXII,  I 
p.  261,  1899. 


J.  P.  Iddings,  I 

M.U.S.G.S.,XXXII,  I 
p.  325,  1899. 

I 

J.  P.  Iddings,  I 

M.r.s.G.s.,xxxn, ' 

p.  261,  1899. 

W.  Cross, 
M.U.S.G.S.,  XII, 
'       i>.  326,  1886. 

\V.  Cross, 
14  A.  R.  r.  S.  G.  S., 
p.  227,  1894. 

W.  Cross, 
B.  r.  S.  G.  S.  148, 
p.  176,  1897. 

\V.  Cross, 
B.  U.  S.  G.  S.  148, 
p.  176,  1897. 


Quartz-mon- 
zonit€. 


Rhvolite-per- 
lite. 


Rhvolite. 


Aplite. 


Rhyolite. 


(^uartz-mica- 
diorite- 
porphyry. 

Quartz-por- 
phyry. 


(^uartz-por- 
phyrite. 


Granite- por- 
phyry. 


Granite-por- 
phyry. 


W.  Cross, 

B.  U.  S.  G.  S.  148, 
p.  176,  1897. 

W.  Cross, 

17  A.  R.  U.  S.  G.  S., 
11,  p.  324,  1896. 

W.  Cross,  ' 

17A.R.  U.S.G.S.,II, 
p.  321,  1896.  ' 

W.  Cross,  I 

B.  U.  S.  G.  S.  148, 
p.  177,  1897.  j 

W.  CrofiB, 
B.  U.  S.  G.  S.  148, 
p.  179,  1897. 


Granite- por- 
phyry. 


Rhyolite. 


Andesite. 


Rhyolite. 


Rhyolite. 


I 


W.  Cross, 
B.  U.  S.  G.  S.  148, 
p.  179,  1897. 


Rhyolite. 


Same  as  No  40. 


"Decomposed." 
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CHEMICAL    ANALYSES   OF   lONEOUS    BOCKS. 


CLASS  I.     PERSALANE— Continued. 
RANG  2.    DOMALKALIC.    T08CANASE— QanUnued. 


No. 

BiO, 

Al,0, 
15.31 

Fe,0, 

FeO 

MgO 

CaO 

N&fi 

K.0 

HjO+  H,0- 

00, 

TiO, 

P»Os 

MnO 

BaO 

Sum 

Sp.gr- 

47 

65.70 

2.M 

1.62 

1.62 

2.56 

3.62 

4.62 

0.42     0.17 

none 

0.72 

0.33 

trance 

0.12 

99.53 

2.720 

AM 

l.Mfi 

.IfiO 

.015 

.022 

.011 

.047 

.o&s 

.040 

1 

1      .009         .002 

1               1 

.001 

34° 

48 

69.52 

15.44 

1.90 

0.09 

0.17 

L70 

4.64 

6.04 

1 
0. 27     0. 33 

1 

0. 17     0, 23     0. 14 

0.08 

0.19 

99.90 

JU.J 

Lim 

.151 

.012 

.001 

.004 

.oso 

.073 

.OM 

.003         .001 

.001        .001 

49 

66.12 

17.21 

2.43 

tmce 

0.36 

2.11 

4.70 

5.57 

0.71 

0.14 

0,29     0.11 

0. 08    0. 25 

100. 18 

ALI 

1,102 

.168 

.015 

.OOB 

,038 

.07fi 

.060 

.004        .001 

.001 

.002 

60 

74.49 

14.61 

0.67 

0.32 

iTBCe 

L03 

3.79 

4.64 

0.64 

traee 

99.09 

As.m 

La^ 

.lis 

.004 

.004 

.018 

.061 

.OfJO 

— 

51 

7L56 

14.28 

0.89 

none 

0.42 

1.18 

3.00 

4.37 

0.79 

0.36 

none 

0.38    none 

trace    0.^ 

100.01 

Ai.r 

LIVS 

.t« 

.00ft 

.011 

.021 

.048 

.047 

.006 

.002 

52 

69.18 

14.37 

2.62 

0,67 

0.70 

1.88 : 

3.58 

5.00 

0.26 

0.35 

0.69 

0.26 

0.10 

0.09 

99.55 

AL  I 

1.393 

.lit  1 

.Olfi 

.00$ 

.018 

.03^1 

.0S8 

.054 

.008 

.002 

.001        .001 

53 

76.01 

13.88 

0.74 

D.d> 

0.09 

LOO 

3.52 

4.89 

0.26 

0.11 

Done 

0.06 

trace 

trace  '  0. 10 

99.66 

A2.  II 

1.2&0 

.lae 

.005 

(.010) 

.002 

.OlS 

.0&6 

,(m 

.001 

— 

.001 

64 

73.61 

14,42  1 

0.46 

1.49 

0.33 

L26 

4.03 

4.29 

0.40  ' 

0.04 

trace 

100.23 

A3,  m 

1.235 

.Ul 

.003 

.021 

.008 

.022 

.061 

.048 

66 

73.64 

13.44 

0.60 

0.74 

0.26 

L26 

3.61 

4  50 

L99 

0.11 

0.06 

0.06 

0.11 

100.30 

Al.  I 

1.227 

.132 

.004 

.010 

.007 

.(122 

,fm 

,04^ 

1      .001 

i 

,001 

.001 

68 

73.25 

13.25 

none 

L74 

0.28 

2.23 

2.69 

3.79 

1.03 

O.OT     1.05    inra 

tfttce 

trace 

trace  1    99. 96 

Al.  t 

1.221 

.lag 

.Q&l 

,007 

.0^ 

.04S 

.061 

57 

72.40 

14,  61 

0.61 

0.88 

0.47 

1.94 

3.91 

3.90 

0.59 

0.18 

O.C^ 

0.07 

0.10 

100. 1.3 

Al.  I 

1.2C7 

.14& 

.006 

.012 

.012 

.035 

,063 

.(Ml 

.002 

.001 

.001 

58 

71.39 

14.13 

0.63 

0.37 

0.08 

LOl 

2.89 

5.69 

3.32 

0.42 

0.17 

0.03 

trat'e 

0.09 

100.22 

Al.  I 

1.190 

.IBB 

.OM 

.005 

.«« 

.0114 

.047 

.Otil 

, 

.002 

.001 

59 

76.03 

13. 39 

0.48 

0.31 

0.05 

1.28 

2.98 

5.18 

0.34     0.15 

1 

0.07 

0.03 

trace 

0. 04     lOO.  33 

AL  I 

i.a«7 

.121 

.003 

.005 

.001 

.iflU 

.048 

.05& 

'            1 

,001 

60 

76.97 

13.07 

0.61 

0.39 

0.14 

L49 

2.61 

5.62 

0.24  1  0.14  ^  none 

0.09 

trace 

trace 

0.14 

100.44 

A!,  r 

1.3M 

.128  1 

.004 

.005 

.001 

,027 

.<M0 

.ogo 

i     ! 

.001 

.001 

61 

71.08 

15.90 

0.62 

L31 

0.54 

2/eo 

3.64 

4.08 

0.30 

none   trace 

0.22 

0.10 

0.15 

0.D4 

100.60 

AL  I 

1.185 

.156 

.004 

.DIS 

.014 

.047 

.067 

.043 

.oa& 

.001 

,002 

62 

65.81 

16.11 

1.85 

L40 

0.37 

1.98 

2.69 

5.24 

n.  d. 

0.54 

0.23 

0.10 

95.22 

2.38 

A2.  U 

L097 

.118 

.012 

.019 

.009 

.030 

.042 

.066 

1 

.007        .OQQ 

1 

63 

62.33 

17.30 

3.00 

1.63 

1.06 

3.23 

4.21 

4.46 

0.75  ,  0.44 

1 
L  05  1  0. 29 

0.08 

0.24 

100.33 

ALI 

i.oia 

.170 

.Ol» 

,022 

.WM 

,067 

.068 

.048 

.013 

.002 

.001 

.002 
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ORDER  4.     QUARDOFELIC.    BRITANNARE--€ontinued, 

SUBRANG  3.    gODIPOTAS^IC.    TOSCANOdE-^OoiitlDacd. 


Inclusive. 


so, 

cr 

8rO 
Li,0 


ZrOs 
SrO 


ZrOs 
SrO 


LiaO 


Fel 
Cr-( 

LisO 
As 

CI 

MoO 
SrO 

SrO 
LisO 


SrO 
LisO 


FeS, 
SrO 
LlsO 


SrO 
LifO 


SrO 
LijO 


SrO 
LlsO 


SrO 
LisO 


0.12 
0.08 
0.08 
trace 


0.05 
0.04 


0.06 
0.05 


2.29 

trace 

0.02 

trace 

none 

trace 


0.02 
trace 


0.58 

trace? 

trace 


0.04 
trace 


trace 
trace 


trace 
trace 


none 
none 
0.03 
trace 


Norm. 


Q  19.1 
or  27.2 
ab80.4 
an  12. 1 
C     0.4 

Q  21.1 
or  30.0 
ab38.3 
an  6.7 

Q  12.4 
or  33. 4 
ab39.8 
an  8.9 

Q  32.4 
or  27. 8 
ab82.0 
an  5.0 
C     1.3 

Q  34.2 
or  26.1 
ab25.2 
an  5.8 
C     2.5 


trace 

Q  24.0 

trace 

or  30.0 

0.01 

ab30.4 

trace 

an  8.1 

trace 

trace 

Q  32.9 

trace 

or  29. 5 

ab29.3 

an  5.0 

C    0.9 

Q  29.7 
or  25. 6 
ab33.5 
an  6.1 
C     0.9 

Q  32.8 
or  26. 7 
ab29.3 
an  6.1 
C     0.6 

Q  30.1 
or  33. 9 
ab22.5 
an  7.2 

Q  29.6 
or  22.8 
ab33.0 
an  9.7 
C     0.7 

Q  30.2 
•  or  33.9 
ab2l.6 
an  b.O 
C     1.2 

Q  3C.3 

or  30.6 

I  ab25.2 

an  5.0 

Q  36.4 

I  or  33. 4 

ab21.0 

an  7.5 


hy  4.1 
mt  3.5 
il     1.4 


di   0.9  , 
11     0.2 
hml.9  ; 
tn   0.4  ; 

dl    0.4 
hy  0.9 
hm2.4  : 
tn   0.7  I 


Jjocality. 


I 


Near  San  Miguel  Peaki 
Telluridet  CoIq- 


Kolihin-e  Ranch, 
Pikei  Peak,  Colo- 
rswio. 

Wif  hpr  Mountain » 
Pikea  Peak,  Colo- 
raiio. 


Analyst 


H.  N.  Stokes. 


VV.  F.  Hille- 
brand. 


VV.  F.  Hille- 
brand. 


mt  0.9    Thomas  Range,  Utali.    L.  G.  Eakins. 


hy  1. 1 
hmO.9 
pr   2.3 


dl    1.1 


Swansea  Mine,  Tintic 
District,  Utah. 


hy  1  3  I  '^-  ^^  Pinyon  Creek, 
11    1.2  I      Tintic  District, 
hm2.5        Utah. 


*^y  ^-5  I  Skwentna  River, 


Alaska. 


^yg-2i  Medicine  Lake, 
j      Modoc  County, 
California. 


hy  1.6 
mt  0.9 


di    3.2 
hy  2.3 


hy  2.1 
mt  1.2 


Slate  Creek, 
Tehama  County, 
California. 


Tower  Rock,  Grizzly 
Mountains,  Plumas 
County,  California. 

Mount  Stover, 
Plumas  County, 
California. 


»;y  0.4    xear  Grizzly  Peak, 
"^'^^        Phimas  County, 


California. 


5/^« 

0.08 

Q  27.8 

hy  3.3 

SOa 

none 

or  28. 9 

mt  0.9 

CI 

0.02 

ab29.9 

SrO 

0.02 

an  13.1 

LitO 

trace 

C     0.9 

Q  26.7 

hy  0.9 

or  31.1 

mt  2.8 

ab22.0 

11     1.1 

an  10.0 

C     1.4 

ZrO, 

0.04 

Q  12.4 

di   0.8 

K^ 

0.06 

or  26. 7 

hy  2.3 

VfO, 

0.01 

abS5.6 

mt2.1 

SrO 

0.05 

an  16.0 

n    2.0 

LltO 

trace 

hml.6 

Org. 

0.11 

JJ.  iJi  Yuba  Gap,  Sierra 
""'^M      County,  California. 


hy  O-Si  East  of  Milton, 
"'"•^1      Sierra  County,  Cali- 
fornia. 


^'tnl    El  Capitan,  Yoeemite 
Valley,  California. 


Griswold  Creek,  Cali- 
fornia. 


Clover  Meadow,  Tuo- 
lumne County,  Cal- 
ifornia. 


H.  N.  Stokes. 


H.  N.  Stokes. 


H.  N.  Stokes. 


L.  G.  Eakins. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  Valentine. 


G.  Steiger. 


W.  F.  Hille- 
brand. 


Reference. 


W.  Cross, 
Telluride  folio,  U.  S. 
G.  S.,  p.  6,  1899. 

I  W.  Cross, 

B.  U.  S.  G.  S.  148, 
p.  163,  1897. 

W.  Cross, 
B.  U.  S.  G.  R.  148, 
p.  163,  1897. 

W.  Cross, 
Pr.  Colo.  Sc.  Soc.,  II, 
p.  69,  1887. 

Tower  and  Smith, 
19A.R.U.S.G.S.,1II, 
p.  637,  1899. 


Tower  and  Smith, 
19  A.  R.  U.  S.  G.  S., 
Ill,  p.  634,  1899. 

J.  E.  Spurr, 
A.  G.,  XXV,  p.  231, 
1900. 


J.  S.  Diller, 
B.  U.  S.  G.  S.,  148, 
p.  228,  1897. 

J.  S.  Diller, 
B.  U.  S.  G.  S.,  148, 
p.  192,  1897. 

H.  W.  Turner, 
14  A.  R.  U.  S.  G.  S., 
II,  p.  484,  1894. 

J.  S.  Diller, 
B.  U.  S.  G.  S.,  148, 
p.  192,  1897. 

H.  W.  Turner, 
J.  G.,  Ill,  p.  407, 
1895. 


H.W.  Turner, 
J.  G.,  Ill,  p.  403, 
1895. 

H.W.  Turner, 
J.  G.,  VII,  p.  160, 
1899. 

H.  W.  Turner, 
J.  G.,  VII,  p.  143, 
1899. 


F.  L.  Ransome, 
A.  J.  S.,  V, 
p.  363, 1898. 

H.  W.  Turner, 
17  A.  R.  U.  S.  G.  S., 
II,  p.  727,  1896. 


Author's  name. 


Quartz-monzo- 
nite. 


Trachyte? 
Trachyte? 
RhyoUte. 


Quartz-por- 
phyry. 


Rhyolite. 


Alaskite. 


Rhyolite-obsid- 
ian. 


Rhyolite. 


Quartz-por- 
phyrj'. 


Rhyolite. 

Rhyolite. 

Aplite. 
Aplite. 
Biotite-granite. 


Biotite-aufi^ite- 
latite. 


Trachyte. 


Remarks. 


Dried  at  110«. 


Dried  at  110^. 


Near  tehamoee. 


Near  tehamose. 


H,0  not  de- 
termined. 


"Latite '*cf. 

F.  L.  Ran- 
some, B.  U.  S. 

G.  8. 89, 

p.  58,  1898. 
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CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 


CLASS.  I.     FER^SALA^E^-Continued, 
RANG  2.    DOMALKALIC.    TOSCANASB— Continued. 


No. 

SiO, 

AlA 

FeA 

FeO 

MgO 

1 

CaO 

i 

Na,0 

K,0 

H,0+ 

H,()- 

1 
CO,  ,  TiO., 

PjOs    MnO 

BaO 

Sum 

Sp.gr. 

64 

70. 43 

15. 51 

0. 96 

1.28 

0.37 

2.76 

2.75 

5.14 

0.40 

0.08 

none  |  0. 24 

0. 11  1  trace 

2. 20  j  100.  28 

Al.  I 

1.174 

.152 

.006 

.018 

.009 

.049 

.044 

.056 

i      .003 

i 

.001  !  — 

.001 

65 

72.48 

14.06 

0.89 

1.05  i  0.62 

1 

2.17 

3.:io 

4.75 

0.35 

0.16 

0.28' 

0. 09    trace 

0.08  1  100.28 

Al.  I 

1.208 

.138 

.006 

.015  1       .016 

.039 

.0^3 

.a5i 

.004 

.001       — 

.001  ' 

66 

66.83 

15.24 

2.  73 

1.66 

1.63 

3. 59 

3.10 

4.46 

0.56 

none 

trace  |  0. 54 

0. 18     0. 10 

0.11  i  100.82 

1 

Al.  I 

1.114 

.149 

.017 

.023 

.041 

.OM 

.OTiO 

.048 

.007 

.001     ;           .001 

.001  j 

67 

67.39 

15.99 

0.56 

L99 

0.77 

1.63 

4.74 

4.80 

2.06 

1 

99.93 

A3.  Ill 

1.123 

.166 

.003 

.028 

.019 

.029 

.076 

.061 

68 

70.39 

14.09 

0.53 

2.12 

0.62 

3.08 

3.70 

3.51 

2.50 

100.54 

2.41 

A3.  Ill 

1.173 

.138 

.003 

.030 

.016 

.065 

.059 

.037 

60 

69.96 

15.78 

2.50 

n.  d. 

0.64 

1.73 

3.80 

4.12 

1.53 

100.07 

A4.  IV 

1.166 

.165 

.016 

(.032) 

.016 

.030 

.061 

.043 

70 

75.08 

13.63 

1.35 

0.28 

0.17 

1.22 

3.79 

4.22 

0.23 

1 

:  0.03 

0.06 

trace 

100.06 

2.354 

A2.  n 

1.261 

.134 

.009 

.004 

.004 

.021 

.061 

.045 

— 

— 

71 

68.40 

16.89 

2.95 

n.  d. 

trace 

1.50 

4.25 

3.98 

1.94 

99.91 

A4.IV 

1.140 

.165 

.019 

(.038)   ,    

.027 

.069 

.042 

72 

70.48 

14.24 

3.72 

n.  d.  1  0. 40 

1.48 

3.66 

4.26 

1.59 

99.83 

A4.IV 

1.175 

.140 

.023 

(.046)  :      .010 

.027 

.0)9 

.046 

73 

67.79 

16.30 

4. 43 

n.  d.  i  1.45 

2.32 

3.49 

3.48 

0.95 

0.27 

100.98 

A4.IV 

1.130 

.160 

.027 

(.054)  ;      .036 

.041 

.056 

.037 

.002 

74 

75.74 

13.71 

0.55 

n.  d. 

trace 

1.26 

3.  72 

4.69 

0.46 

0.17 

100.30 

AS.  Ill 

1.262 

.134 

.003 

(.006)  1    

.022 

.060 

.050 

I 

;       .002 

75 

70.54 

14.77 

3.70 

n.  d. 

0.36 

1.68 

4.66 

4.82 

0.44 

1 

99.97 

A4.IV 

1.176 

.146 

.023 

(.046) 

.009 

.030 

.076 

.051 

76 

62.35 

19.50 

3. 05 

2.25  ,  1.46 

2.40 

2.71 

3.28 

0.75 

1.25 

0.18 

99.18 

B2.m 

1.039 

.191 

.019 

.031         .037 

.043 

.044 

.035 

.015 

1 

.002 

77 

70.05 

14.78 

n.  d. 

3.  37  ,  0. 44 

3.42 

3.10 

4.13 

0.42 

i  0. 19 

0.22 

100.12 

A3.  Ill 

1.168 

.146 

— 

.048 

.011 

.060 

.050 

.043 

.002 

.003 

78 

72.76 

14.89 

0.95 

n.  d. 

0.46 

1.26 

4.25 

4.50 

0.54 

trace 

0.13 

99.74 

A8.m 

1.213 

.146 

.006 

(.012) 

.012 

.023 

.069 

.048 

.001 

79 

71.21 

13.95 

0.65 

2.22 

0.94 

2.28 

2.87 

4.86 

0.89 

0.42 

100.29 

A8.m 

1.187 

.187 

.004 

.030 

.024 

.039 

.047 

.062 

.006 

80 

69.79 

14.23 

0.10 

2.58 

0.61 

1,73 

3.27 

4.45 

3.19 

0.24 

100.19 

A8.m 

1.163 

.140 

.001 

.066 

.015 

.080 

.063 

.047 

.003 

PERSALANE — TOSCANOSE. 
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ORDER  4.     QUARDOFELIC.     BRITANN  A  RE— Continued. 

SUBRANG  3.    SODIPOTASSIC.    TOSCANOSE— Continued. 


Inclusive. 


Norm. 


FeSj        trace        Q  27.8 

SrO  0.05        I  or  30.6 

UsO        trace      i  ab23.1 

an  23. 6 

C     0.4 

SrO         trace        Q  '29.4 

or  2H.4 

;  ab27.8 

an  9.5 


ZrOs 

SO, 

CI 

SrO 

L1«0 


0.04 

none 

0.02 

0.08 

trace 


j 

i  Q  22.2 

i  or  26. 7 

I  ab26.2 

an  14. 2 

I 


Q  16.6 
or  28.4 
ab39.8 
an  8.1 

HsO  includes  S  Q  27.4 
or  20.6 
ab30.9 
anil. 7 


Q  26.0 
or  23.9 
ab32.0 
an  8.3 
C     2.1 

Q  34.1 
or  25. 0 
ab32.0 
an  5.8 
C     0.7 

Q  22.9 
or  28. 4 
ab36.2 
an  7.6 
C     2.8 

Q  26.1 
or  25. 6 
ab30.9 
an  7.5 
(.'     0. 8 


I 


Q  24.0 
or  20. 6 
ab29.3 
an  11. 4 
C     2.7 

Q  33.2 
or  27.8 
ab31.4 
an  6.1 
C     0.2 

Q  19.0 
or  28. 4 
ab39.3 
an  6.3 

Q  26.5 
or  19.5 
ab23.1 
an  12.0 
C     7.0 

Q  26.3 
or  23. 9 
ab26.2 
an  14. 5 

Q  26.6 
or  26. 7 
ab36.2 
an  6.4 
C     0.6 

Q  27.9 
or  28.9 
ab24.6 
an  10. 8 

Q  27.2 
or  26.1 
ab27.8 
an  8.3 
C     1.0 


Locality. 


Analyst. 


hy  2.2     Xorth  Fork  of  Tuo- 
jf  0  5  ,      lumne  River,  Ama- 
'      (lor  County,  Cal. 


di  1.1 
hy  1.7 
mt  1.4 
il     0.6 


di  2.6 
hy  3.4 
mt  3.9 
11     1.1 


hy  6.2 
mt  0.7 


di  3.2 
hy  3.6 
mt  0.7 


I^ke  Tenaya,  Mari- 
posa County,  Cali- 
fornia. 

Nevada  Falls  Trail, 
Yosemite  Valley, 
California. 


Mono  Lake,  Cali- 
fornia. 


Northwest  Harbor, 
S^n  Clemente 
Island,  California. 


i  W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  Valentine. 


Reference. 


II.  W.  Turner, 
J.  G.,  VII, 
p.  143,  1889. 

H.  W.  Turner, 
14A.R.  U.S.G.S.,II, 
p.  482,  1894. 

II.  \V.  Turner, 
J.  G.,  VII, 
p.  152,  1899. 


Author's  name. 


Remarks. 


Biotite-granite. 


I 


I 


W.  II.  Melville.    W.  Lindgren, 


hy  5.8  ,  McClellan  Peak, 

Washoe,  Nevaila. 


*^y  5i  '  I-AKunedi  Mancunga, 
mt  0.9  (^hilp 

hmo.8  .      ^niie. 


I  W.  S.  T.  Smith.  I 

;  F.  A.  Gooch.      I 

1 
F.  Wolff. 


hy  5.0 


hy  7.1 


Maskc^xishnur,  Ice- 
land. 


C.  W.  Schmidt 


Slieve-na-Gloch,  Carl-    S.  Haughton. 
ingford,  Ireland. 


hyio.8  j  Ferri^res,  Esterel, 
France. 


hy  oj  '  Lier,  Norwav. 
il    0.3  :  ' 


<J1   2.7    Loken,  n.  Holmes- 
^y*^^!      trand,  Norway. 


Rust. 


R.  Mauzelius. 


G.  Forsberg. 


hy  3.7 
mt  3.7 
11  2.3 
hmO.6 


di    2.0 
hy  6.6 


hy  2.8 


hy  6.9 
mt  0.9 


hy  6.1 
mt  0.2 


Thinghoud,  Norway.   «  G.  Siirnstrom. 


Kortfors,  5rebro, 
Sweden. 


Hamphorfva, 
Smaland,  Sweden. 


Lake  Mien,  Sweden. 


Lake  Mien,  Sweden. 


II.  Santesson. 


H.  Santesson. 


H.  Santesson. 


H.  Santesson. 


.  Linagren, 

B.  U.  S.  a.  S.,  150, 

p.  149,  1898. 

\V.  S.  T.  Smith, 
18  A.  R.  U.  S.  G.  S., 
II,  p  488, 1898. 

Hague  and  Iddings, 
B.  U.  S.  a.  S.,  17, 
p.  3S,  1885. 

F.  Wolff, 
Z.  D.  (J.  G.,  LI, 
p.  546,  1899. 

C.  W.  Schmidt, 
Z.D.G.G.,  XXXVII, 
p.  744,  1885. 

W.J.  Sollaa," 
T.  R.  Ir.  Ac,  XXX, 
R.  XI,  p.  491,  1894. 

A.  Michel-Levy, 
B.  S.  C.  (J.  Fr., 
No.  97,  p.  27,  1897. 

W.  C.  Brogger, 
Z.  K.,  XVI, 
p.  77,  1890. 

W.  C.  Brugger, 
Z.  K.,  XVI, 
p.  57,  1890. 

W.  C.  Br()gger, 
Z.  K.,  XVI, 
I).  46,  1890. 

II.  Biickstrom, 
G.  F.  F.,  XVI, 
p.  108,  1894. 

O.  Nordenskjold, 
Abh.  Sv.  G.  Und., 
No.  135,  p.  35,  1894. 

N.  O.  Hoist,  Abh.  Sver. 
G.  Und.  No.  110, 
p.  37,  1890. 

N.  O.  Hoist,  Abh.  Sver. 
G.  Und.  No.  110, 
p.  37,  1890. 


Granite-por- 
phyry. 


Quartz-mon-         ** Granite*' in  B. 
zonite.  i       U.S.G.S.168, 

p.  208.  1900. 

Rhyolite- 
pumice. 


Rhyolite. 


Dacite. 


Liparite. 


Li  pari  te. 


Granite. 


Quartz-por- 
phyry. 


Granite. 


Aegirite-gran- 
ite. 


Akerite. 

Granite. 
Microgranite. 

Rhyolite. 
Rhyolite. 


Sum  low. 
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CHEMICAL   ANALYSES    OF   IGNEOUS   ROCKS. 


CLASS  I.    PERSALANE-Continued. 

RANG  2.    DOMALKALIC.    TOSCANASB-Continued. 


No. 

SiO, 

AlA 
14.73 

FeA 
0.37 

FeO 
2.56 

MgO 

c:aO 

2.83 

Na,0 

2.88 

K,0 

H,0-h  H,0-i  CO, 

TiO, 

PA 

MnO 

BaO 

Sum 

Sp.gr. 

81 

68. 55 

1.39 

4.10 

2.34 

0.73 

100.48 

AS.  Ill 

1.143 

.144 

.002 

.086  1      .085 

.050 

.047 

.W3 

1 

.010 

82 

67.00 

15.79 

0.02 

3.10     0.97 

1.77 

2.14 

4.74 

4.43  1 

1    99.96 

A8.III 

1.117 

.155 

— 

.043         .024 

.082 

.034 

.050 

1 

1 

1 

83 

69.92 

14.78 

1.54 

1.75     1.05 

1.88 

2.92 

4. 1() 

1.51 

0.43 

,    99.94 

AS.  Ill 

1.165 

.145 

.009 

.025  i      .026 

.034 

.047 

.044 

.006 

84 

69.48 

13.88 

2.67 

1.53  1  0.71 

1 

2.39 

3.74 

4.44 

1.19 

0.15 

100.18 

AS.  Ill 

1.158 

.186 

.017 

.021         .018 

..18 

.059 

.(M7 

.002 

85 

73.38 

14.36 

0.86 

0.  79     0. 46 

1.33 

2.85 

4.98 

0.37 

0.20 

0.22 

99.80 

A2.II 

1.223 

.141 

.005 

.011     ;              .012 

.023 

.(M6 

.054 

.003 

.008 

86 

7L63 

16.10 

1.01 

n.  d.  '  0. 26 

1.72 

3.96 

4.49 

0.60 

99.77 

2.59 

AS.  Ill 

i.m 

.158 

.006 

(.012)  ,      .007 

.030 

.064 

.048 

i 

87 

66.88 

17.89 

3.75 

n.d. 

1.53 

1.44 

3.55 

3.77 

1.93 

0.08 

100.82 

2.68 

A4.IV 

L116 

.175 

.024 

(.048) 

.088 

.025 

.057 

.040 

88 

65.91 

15.58 

2.07 

2.19 

1.41 

2.40 

4.01 

3.94 

1.15 

0.11     0.58 

0.20 

99.84 

2.613 

A2.II 

1.099 

.153 

.013 

.080 

.085 

.043 

.064 

.042 

.007 

.001 

89 

64.55 

13.62 

1.23 

1.24 

0.67 

5.07 

3.48 

4.13 

1.90 

3.70     0.29 

0.10 

100.03 

2.593 

A2.U 

1.076 

.183 

.007 

.017 

.017 

.091 

.056 

.048 

1                     .004 

.001 

90 

62.20 

14.69 

3.83 

0.43 

1.86 

2.91 

2.82 

5.03 

2.47 

3.35 

0.52 

0.20 

100.43 

2.631 

A2.II 

1.087 

.144 

.024 

.006 

.047 

.051 

.046 

.054 

.006        .001 

91 

66.75 

15.87 

1.82 

2.31 

0.91 

1.99 

3.13 

4.40 

2.74 

99.92 

AS.  Ill 

l.llS 

.155 

.011 

.032 

.022 

.036 

.050 

.047 

92 

7L53 

13.55 

1.20 

0.88 

1.45 

3.21 

2.61 

3.95 

1.75 

100.13 

AS.IU 

1.192 

.138 

.007 

.012 

.036 

.057 

.042 

.012 

93 

69.94 

13.45 

0.49 

4.64 

0.67 

2.26 

2.42 

4.25 

0.77 

0.45  i  0.23 

99.71 

2.712 

A2.II 

1.266 

.182 

.003 

.064 

•"" 

.040 

.089 

.046 

.006         .002 

94 

71.93 

15.54 

0.59 

2.10  '  0.46 

1.60 

2.61 

5.30 

0.69 

trace  ,  0. 27 

101.09 

2.664 

B2.III 

1.199 

.152 

.m 

.080        .012 

1 

.027 

.012 

.057 

!      .002 

95 

69.66 

16.98 

2.54 

n.  d.     0. 8:} 

1.66 

3.95 

4.41 

0.55 

0.02 

100.70 

A4.IV 

1.161 

.167 

.016 

(.082)         .021 

.030 

.064 

.047 

96 

68.58 

15.67 

2.95 

n.d.     1.17 

2.10 

2.36 

5.01 

L30 

0.40 

99.54 

A4.rv 

1.148 

.153 

.019 

(.088) 

.029 

.088 

.088 

.054 

.008 

97 

65.82 

15.94 

5.06 

n.d. 

trace 

1.65 

3.54 

6.17 

1.85 

trace 

100.03 

2.68 

A4.IV 

1.097 

.166 

.032 

(.064) 

.080 

.057 

.066 

— 

i             1 
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Inclusive. 


SO3 
Org. 


80. 


so. 


0.14 
0.15 


0.05 


0.12 


S0| 


UfO 
Cu 


0.14 


trace 
trace 


Norm. 


Q  26.0 
or  23.9 
ab24.6 
an  13. 9 
C     0.4 

Q  28.9 
or  27. 8 
abl7.8 
an  8.9 
C     4.0 

Q  30.5 
or  24.5 
ab24.6 
an  9.5 
C     2.0 

Q  25.6 
or  26.1 
ab30.9 
an  8.3 


Q  33.1 
or  30.0 
ab24.1 
an  6.4 
C     1.8 

Q  26.6 
or  26. 7 
ab33.5 
an  8.3 
C     1.6 

Q  23.8 
or  22,2 
ab29.9 
an  7.0 
C     5.4 

Q  19.9 
or  23. 4 
ab33.5 
an  11. 9 
C     0.4 

Q  20.0 
or  28.9 
ab29.3 
an  9.5 

Q  18.0 
or  80.0 
ab23.6 
an  12. 5 

Q  25.0 
or  26.1 
ab26.2 
an  10. 0 
C     2.2 

Q  82.5 
or  23.4 
ab22.0 
an  13. 6 

Q  30.2 
or  25. 6 
ab20.4 
an  11.1 
C     0.7 

Q  30.8 
or  31.7 
ab22.0 
an  7.5 
C     2.7 

Q  22.9 
or  26.1 
ab33.5 
an  8.8 
C     2.7 

Q  26.9 
or  80.0 
ab]9.9 
an  10. 6 
C    2.3 

Q  18.9 
or  86. 7 
ab29.9 
an  8.3 
C    0.8 


hy  8.0 
mt  0.5 


hy  8.1 


Locality. 


Lake  Mien,  Sweden. 


hylO.l 


hy  4.8 
mt  4.1 


dl  5.2 
hy  8.9 
mt  1.6 
il    0.6 

di  1.2 
hy  4.1 
il  0.9 
hm3.8 

hy  6.0 
mt2.6 


di  1.8 
hy  3.4 
mt  1.6 


hy  4.7 
mt  0.9 


hy  6.3 


hy  7.9 


hy  8.4 


Analyst. 


H.  Santesson. 


Lake  Mien,  Sweden.       H.  Santesson 


hy  4.6     Brusen,  Helsingland,     H.  Santesson. 
^^2.1        Sweden.  I 


di   8.0  I  Dellen,  Helsingland, 
STtSl'      Sweden. 


hy  1.6    Lake  Raslangen, 
iT  o.'sl      Scania,  Sweden. 


hy  2.3  I  Lestiware,  Uinptek, 
Finland. 


Lamersdorf,  Aachen, 
Rh.  Prussia. 


Lemberg,  Nahe  Thai, 
Rh.  Prussia. 


Miinster  am  Stein, 
Nahe  Thai,  Rh. 
Prussia. 

Near  Kreuznach,  Rh. 
Prussia. 


Brandenben^,  Mun- 
sterthal,  &hwarz- 
wald,  Baden. 


Pfaffenberg, 
Riesengebirge, 
Silesia. 


H.  Santesson. 


H.  Santesson. 


H.  Bei^hell. 


F.  H.  Hatch. 


Jacobs. 


K.  Bottcher. 


K.  Bottcher. 


Bunsen's  Lab- 
oratory. 


W.  Herz. 


hy  9.1  I  Elbingerode,  Harz  Fischer. 

iT^  0.9        Mountains.  , 


Zwisenburg, 
Fichtelgebirge,? 
Bavaria. 


Carlsbad,  Bohemia. 


Adalbertus  Rock, 
Bohemia. 


Miekinia,  Cracow, 
Galicia. 


A.  Bottger. 


A.  Sch wager. 


L.  Jesser?  not 
stated. 


R.  Zuber. 


Reference. 


N.  O.  Hoist,  Abh.  Sver. 
G.  Und.  No.  110, 
p.  37,  1890. 

N.  O.  Hoist,  Abh.  Sver. 
G.  Und.  No.  110, 
p.  37,  1890. 

F.  Svenonius,  G.  F.  F., 
X,  p.  273,  1888. 


F.  Svenonius,  G.  F.  F., 
X,  p.  273,  1888. 


H.  Backstrom,  Sv.  Vet. 
Ak.  Hd.,  XXIX, 
p.  8,  1897. 

W.  Ramsav, 
Fennia,  5CI, 
p.  72,  1894. 

A.  von  Lasaulx,cf  N.  J., 
1886,  I,  p.  53. 


K.  A.  Lossen, 
Z.  D.  G.  G.,  XL, 
p.  203,  1888. 

K.  A.  Lossen, 
Z.  D.  G.  G.,  XLIII, 
p.  537,  1891. 

K.  A.  Lossen, 
Z.  D.  G.  G,  XLIII, 
p.  537,  1891. 

A.  Schmidt,  cf  N.  J., 
1889,  I,  p.  95. 


L.  Milch, 
N.  J.  B.  B.,  XII, 
p.  162,  1899. 

K.  A.  Lossen, 
Z.  D.  G.  G.,  XL, 
p.  203,  1888. 

F.  V.  Sandbei^er, 
Sb.  Miinch.  Ak., 
XVIII,  p.  466,  1888. 

Schwager  and  Giimbel, 
Geogn.  Jhft.  Cassel, 
VII,  p.  69,  1895. 

J.  E.  Hibech, 
T.  M.  P.  M.,  XV, 
p.  209,  1896. 

R.  Zuber, 
Sb.  Wien,  G.  R.-A., 
XXXV,  p.  750,  1885. 


Author's  name.         Remarks. 


I 


Rhvolite. 


Rhyolite. 


Andesite  brec- 
cia. 


Hypersthene- 
andesite. 


Granite. 


Granite. 


Granite. 


Quartz-porphy-    SO,  for  S. 
rite.  ' 


*'Dellenite"of 
i      Brogger. 


*Dellenite'*of 
B  J^r,  Eg. 

p.  59,  1895. 


Granite-por- 
phyry. 


Quartz-por- 
phyry. 


Porphyry. 


Granitite. 


Hypersthene- 
quartz- 
porphyrite.     , 

Lithionite- 
granite. 


Granite. 


Granitite. 


Quartz-por- 
phyry. 


SO,  for  S. 
Not  fresh. 


SO,  for  S. 
Decomposed. 


SO,  for  8. 


Sum  high. 


Given  to  three 
decimals. 
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108 
Al.  I 

109 
A3.  Ill 

110 
A3.  Ill 

111 
A4.  IV 

112 
A3.  Ill 

113 
A3.  Ill 

L 


CHEMICAL  ANALYSES  OF  IGNEOUS  ROCKS 

CLASS  I.     PERSALANE— Continued. 
RANG  2.    DOMALKALIC.    T08CANASE— Continued. 


No. 

SiO, 

98 

72.79 

A3.  Ill 

1.213 

99 

72.48 

A4.  IV 

1.208 

100 

67.99 

A3.  Ill 

1.183 

101 

70.44 

A8.III 

i.m 

102 

68.89 

Bl.  II 

1.148 

103 

64.88 

A8.m 

1.081 

104 

65.58 

Al.  I 

1.098 

106 

65.32 

Bl.  II 

L089 

106 

65.31 

Al.  I 

1.089 

107 

64.76 

Al.  I 

1.079 

AljOs     Fe,0,      FeO 


MgO 


I 
13.77  I     1.69      n.  d.   .  0.28 

.007 

0.73 

.018 
0.13 

.011  !      .003 


.135 

.011 

(.022) 

12.68 

2.31  : 

n.  d. 

.124 

.014  1 

1 

(.028) 

17.54 

1.17  1 

0.82 

.172 


.007 


15.63       1.34  ;     1.12     0.55 


.153  .008 

14.05  ;  2.18 

.138  .014 

I 


63. 15  I 
1.058  I 

65.71  j 

1.096  I 

64.57  ' 

1.074 

74.53 

1.242 


16.43 

.161  I 

15. 79  ! 

.155 

15.34 
.150 

16.36 

.160 

16.48 

.162 

16.29  I 

.160 

16.46  j 

.161  ' 

16.80 

.165 

13.60 

.133 


.015  I      .014 


72.60     15.48 


1.210  .152 


75.76 

1.263 

73.20 

1.220 


14.36 

.141 

13.40 
.131 


3.69 

.023 

0.94 

.006 

1.22 

.008 

0.68 

.004 

0.74 
.005  I 

1.76  I 

.011 
0.96 

.006 

0.97 

.006 

2.18 

.014 

1.52 

.009 

0.86 

.006 

L76 

.011 


1.43 

.019 


0.54 

.007 

2.44 

.Ofri 

2.18 

.030 

1.68 

.023 
2.74 

.038 

2.40 
.033 

3.04 

.042 

3.02 

.(M2 

n.  d. 

(.028) 

n.  d. 

(.018) 

n.  d. 

(.010) 

n.  d. 

(.022) 


I 


0.83 

.021 


0.19 
.006 

1.47 

.037 

1.51 

.038 

1.06 

.027 
1.74 

.044 

1.87 

.049 

1.09 

.027 

1.69 

.042 

0.28 
.007 

1.50 

.038 

0.12 
.003 

0.10 
.008 


(;aO 

1.24 

.022 

2.39 

.043 

1.44 
.026 

1.98 
.036 

2.15 

.089 


2.22 

.039 

3.08 

.055 

2.99 
.053 

2.85 

.051 

3.24 
.058 

3.61 

.064 

3.05 

.054 

3.53 

I 

.063  ' 

1.03 

.018 

1.71 

.030 

1.20 

.021 

L46 

.027 


Na,0 


3.39 
.a55 

3. 30 ' 

.a>3 

4.92 

.079 

4.03 

.064 

4.56 

.073 


3.73 
.059 

2.58 

.042 

2.75 

.044 

2.78 

.045 

2.67 

.043 

2.46 

.040  . 

3.03  I 

.048 

3.81  _ 

.061 

j 

3.43  I 

I 
.055  I 

I 
I 

3.46 : 

I 

.056  ' 


K,0     H,0-hiH,0-:  CO, 


1" 


4.  38       2. 41 

.047 

4.35  I     1.31 

.017  j 

5.  78  '     0.  0^ 

.062 


5.  IK 
.056 

4.30 
.046 


6.57 

.070 

5.67 

.  .060 

5.70 

.061 

5.97 

.064 

5.49 

.058 

5.96 

.063 

5.04 

.054 

4.01 
.043 

4.56 

.049 

3.32 
.035 


4.02       3.82 

.064  .040 


0.55 


0.41 


1.17 


L16 


1.97 


1.01 


L62 


2.28 


1.83 


1.28 


0.38 


0.92 


0.37 


TiOj     PjOj  ,  MnO  |  BaO       Sum 


0.49 


.  17  I    4.  70  '    2. 77 
.061         .060  I 


0.  23 

.003 


0.58 

.007 

0.40 

.005 

0.47 

.006 


0. 03     trace 


trace 


trace 


0. 42  I  trace 

.005  I    

0. 30  I  trace 
.004      — 

trace 


trace 


trace 


trace 


trace 


trace 


0.58 

.004 


99.95 


99. 55 


99.84 


100.82 


101.00 


I 


99.91 


100.21 


Sp.gr. 
2.416 

2.458 


101.03 


100.31 


2.527 

15° 

2.552 

15° 

2.546 
15° 


100.32  I  2.562 

I         15° 


100.77 


100.21 


2.615 

16° 


99.68 


2.542 


I 


99.99 


99.51 


100.51 


100.56 


PERSALANE TO80ANO8E. 
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ORDER  4.     QUARDOFELIC.     BRITANNARt>-rontinued. 
8UBRANG  3.    SODIPOTASSIC,    TOSCANOSE— Continued. 


Inclusive. 


ZrOs 

8^ 

CI 

F 

Fe8| 

Cu 

Pb 


X 

80a 

a 

UsO 

X 

80, 

CI 

Li,0 

X 

80, 

CI 
FeS. 

uio 

X 

80, 
CT 
Li«0 


X 

SO, 

CI 

Li«0 


trace 

0.38 

0.30 

0.07 

0.02 

0.49 

0.03 

0.04 


0.73 
0.19 
trace 
trace 

0.57 
0.03 
0.06 
trace 

0.85 

none 

trace 

1.29 

trace 

0.33 
0.08 
0.01 
trace 


0.47 
O.ll 
0.11 
trace 


Norm. 


Q  31.7 
or  26.1 
ab29.2 
an  6.1 
C     1.1 

Q  29.7 

or  26.1 

i  ab27.8 

an  6.7 

Q  13.7 
or  34.6 
ab41.4 
an  7.2 
C     0.5 

Q  21.8 
or  31. 1 
ab33.6 
an  9.2 

=  Q  21.0 

I  or  26.6 

I  ab38.3 

an  6.3 


Q  13.9 
or  38. 9 
ab30.9 
an  8.9 

Q  18.6 
or  33.4 
ab22.0 
an  14.7 


Q  18.4 
or  33.9 
ab23.1 
an  12.6 

Q  17.2 
or  36.6 
ab23.6 
an  14. 2 


Q  17.1 
i  or  32. 2 
ab22.5 
an  16. 1 
C     0.3 

Q  14.8 
or  36.0 
abl6.8 
an  16. 8 

Q  18.7 
or  30. 0 
ab25.2 
an  16. 0 
C     0.5 

Q  14.8 
or  23.9 
nb32.0 
an  17.0 

Q  32.8 
or  27.2 
ab28.8 
an  6.0 
C     1.1 

Q  32.9 
or  19.6 
ab29.3 
an  8.3 
C     3.2 

Q  85.0 
or  22.2 
ab33.5 
an  6.8 
C     1.6 

Q  82.1 
or  27.8 
ab26.7 
an  7.5 
C     0.8 


hy  3.6 


di    4.6 
hy  3.2 


hy  0.8 
mt  1.6 


di  0.8 
hy  1.9 
mt  1.9 


di  4.5 
hy  0.6 
mt  3.2 


di  1.3 
mt  1.6 
hm2.6 


hy  7.4 
mtl.4 
il    1.1 


dl  1.9 
hy  5.1 
mt  1.9 
11    0.8 

hy  6.3 
mtO.9 
il  0.9 
pr  1.3 


hy  8.1 
mt  1.2 
II     0.8 


di  1.5 
hy  6.5 
mt  2.6 
11     0.6 

hy  7.5 
mt  1.4 


di  0.4     Mte.  San  Vito,  Brac- 
^yj:5        ciano,  Italy. 


hy  4.4 


Cannetello,  Lipari, 
Aeolian  Islands. 


hy  6.2    N.  of  Kamaiy,  n.  Bal- 
aklava,  Cnmea. 


hy  1.6 


hy  3.2 


Sidi  Zerzor,  Algeria. 


Cape  Marsa,  n.  Men- 
erville,  Algeria. 


Locality. 


Hlinik,  Hungary. 


Apate,  Schemnitz, 
Hungary. 


Halasag,  Ditro, 
Siebenbui^n, 
Hungary. 


Topla,  S.  Carinthia, 
Austria. 


Platta  Cotschna, 
Bundner  Oberiand,  , 
Switzerland.  ' 


Kasemgrat,  Wind- 

f'ille  Mountains, 
witzerland. 

Vivo,  Mte.  Amiata, 
Tuscany. 


Above  Casa  Tasso, 
Mte.  Amiata,  Tus- 
cany. 

Fosso  del  Prato,  Mte. 
Amiata,  Tuscany. 


Poggio  Traburzolo, 
Mte.  Amiata,  Tus- 
cany. 

La  Crocina,  Mte. 
Amiata,  Tuscany. 


Mte.  Amiata,  Tus- 
cany. 


Analyst 


A.  J^Agorio. 


A.  I.«agorio. 


J.  V.  Szadeczkv.  i 


H.  V.  Graber. 


J.  R.  Hanhart. 


C.  Schmidt. 


Reference. 


J.  F.  Williams. 


J.  F.  Williams. 


J.  F.  Williams. 


J.  F.  Williams. 


J.  F.  Williams. 


L.  Ricciardi. 


H.  S.  Washing- 
ton. 


F.  Gla.*^er. 


Lagorio. 


Duparc  and 
Fearce. 


Duparc  and 
Pearce. 


A.  Lagorio, 
T.  M.  P.  M.,  VIII, 
p.  444,  1887. 

I  A.  I^orio, 

i      T.  M.  P.  M.,  VIII, 

;       p.  448,  1887. 

J.  V.  Szadeczky, 
^\u  Sit  It.  MiiH.  Ver., 
XXI,  1900,  cf.  N.  J., 
1901,  I,  p.  402. 

H.  V.  Graber, 
Jb.Wien,  G.  R.-A., 
XLVII,  p.  278, 1897. 

A.  Bodmer-Beder, 
N.  J.  B.  B.,  XI, 
p.  239,  1897. 


C.  Schmidt, 
N.  J.  B.  B.,  IV, 
p.  432,  1886. 

J.  F.  Williams, 
N.  J.  B.  B.,  V, 
p.  408,  1887. 

J.  F.  Williams, 
N.  J.  B.  B.,  V, 
p.  411,  1887. 

J.  F.  Williams, 
N.  J.  B.  B.,  V, 
p.  410,  1887. 

J.  F.  Williams. 
N.  J.  B.  B.,  V, 
p.  412,  1887. 

J.  F.  Williams, 
N.  J.  B.  B.,  V, 
p.  413,  1887. 

L.  Ricciardi, 
Gaz.  Chem.  Ital., 
XVIII,  1888. 

H.  S.  Washington, 
J.  G.,  V, 
p.  362,  1897. 

A.  Bergeat, 
Abh.  Miinch.  Ak., 
XX,  p.  118,  1899. 

A.  Lagorio, 
Guide  Exc.  7,  Cong. 
Int,  XXXIII, 
p.  27, 1897. 

Duparc,  Pearce,  and 
Mrazec,  M.  Soc.  Ph. 
Genev.,  XXXIII, 
p.  115,  1900. 

Duparc,  Pearce,  and 
Kitter,  M.  Soc.  Ph. 
Genev.,  XXXIII, 
p.  77,  1900. 


Author's  name. 


OMdian. 


Lipari  te. 


Quartz-nord- 
markite. 


Granite. 


Quartz-biotite- 
porphyr)\ 


Porphyry. 


Trachyte. 


Trachvte. 


Trachyte. 


Trachvte. 


Trachyte. 


Trach\'te. 


Toscanite. 


Obsidian. 


Biotite-granite. 


Liparite. 


Liparite. 


Remarks. 


Dried  at  100«. 


Dried  at  100^. 


Dried  at  100*. 


Dried  at  100*». 


Dried  at  100°. 


Dried  at  110*. 
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1- 

A2.  II 

2 
A2.  n 

3 

B2.  UI 


AS.  in 

6 

A8.  UI 

6 

A3,  ni 

7 
Al.  I 

8 
Al.  1 

9 

I.  UI 


CHEMICAL    ANALYSES    OF   IGNEOUS    BOCKS. 

CLASS  I.    PERSALANE— Continued. 
RANG  2.    DOMALKALIC.    TOSCAKASE-ConUnued. 


No. 

SiO, 

AlA 

FeA 

FeO 

n.  d. 

MgO  j  CaO 

Na,0 

K,0 

H,0-f  H,0- 

! 

CO, 

TiO, 

PA    MnO 

1 

BaC)       Sum 

Sp.gr. 

115 

72.74 

12.70 

1.91 

0.15 

1.59 

3.60 

4.10 

2.92 

1 

99.71 

A8.  in 

1.212 

.124 

.012 

(.024) 

.004 

.029 

.058 

.043 

i 

116 

73.05 

14.67 

0.89 

n.  d. 

0.26 

0.97 

3.  99 

5.11 

0.91 

! 
1 

99.85     2.211 

A8.  in 

1.218 

.144 

.006 

(.012) 

.007         .018 

.064 

.055 

i 

1         21° 

i 

117 

67.03 

14.25 

1.96 

1.70 

trace 

L05 

3.85 

3.90 

5.73 

trace 

99.47     2.376 

1 

A8.  Ill 

1.117 

.140 

.013 

.024 

— 

.019 

.062 

.041 

; 

118 

73.38 

13.67 

0.30 

n.  d. 

0.09 

1.18 

2.99 

6.47 

n.d. 

0. 02     0. 17  '  trace 

1 

1    99.33 

1 

A2.  II 

1.223 

.134 

.002 

(.004) 

.002 

.021 

.048 

.069 

.001       

1 

119 

72.88 

14.62 

0.43 

1.69 

0.35 

1.51 

3.68 

4.05 

0.65 

0.06       .009 

100.01 

AS.  Ill 

1.215 

.141 

.003 

.024 

.009 

.027 

.059 

.013 

.001 

120 

72.96 

14  57 

n.  d. 

1.62 

0.52 

1.47 

4.59 

4.26 

0.37 

0.07 

trace 

100.43 

AS.  Ill 

1.216 

.143 

— 

.022 

.013 

.027 

.074 

.046 

.001 

— 

121 

7L25 

14.21 

0.85 

0.43 

0.89 

2.72 

3.11 

6.74 

0.48 

100.68 

A3.  UI 

L188 

.139 

.005 

.005 

.022 

.048 

.050 

.071 

I 

1 

122 

76.48 

13.94 

trace 

none 

0.01 

1.08 

3.70 

4.90 

0.86 

0.15 

101.12 

2.611 

B2.  UI 

1.275 

.136 

■— 

.020 

.060 

.053 

RANG  2 

.     DOMA 

LKAUC. 

TOSCANASE. 

I 


64.83  !  15.02  i 

.147 


I 


1.081  ; 

73.27 
1.221 

70.64 
L177 

69.70  ■ 

1.162 

67.42 

1.124 

66.84 

1.114 

69.93 

Ll66 

66.28 

L105 
65.87 

1.098 


15.51  ! 

I 
.152 ; 


15.34 

.160 

18. 72 

.183 

15.88 
.155 

18.22 
.178 

14.95 
.147 

16.21 
.150 

16.82 
.105 


5.57 
.085 

0.33 

.002 

1.83 

.011 

0.65 
.004 

1.37  ! 

.009 


0.94 

.013 

L14 
.016 

1.10 
.014 

0.79 

.011 

1.14 

.016 


1.47 
.037 

0.15 

.004 

0.52 
.013 

0.45 


2.62 

.047 

I 
2.74  I 

.049 

1.24 
.022 

2.25 


3.93  I    2.36  '     1.76 


.011  ;     .040 


.014 

U.SfO 
.003 

L78 

0,55 

.011 

.008 

0.80 

2.06 

.005 

.029 

1.58 

1.23 

.010 

.017 

1.43 

.036 

0.81 

.020 

0.60 
.015 

1.67 
.(M9 

1.54 


.063 

4.79 

.077 

5.23 

.064 

5.01 

.060 


3.49 

.062 

3.31 

.059  , 

L46 
.022 

3.53 
.063 

2.65 

.047 


.025 

1.66 

.018 

3.55 

.038 

L68 

.018 


0.68 


0.38     0.14 


0.71 


0.05 


6.42       2.65 

.103  .030 

5.14  !    2.80       0.46 


.063 


5.30 


.030 


3.99 


I 


.065  .042 

4.36  3.20 

.070  .085 
I 

4. 72  '  3. 16 

I 

.076  .084 


0.32 


0.78 


L43 


0.12 


0.12 


0.66 


0.67 
.008 

0. 10  '  trace 
.001      — 

i 

I 

0.90  ' 
.011 


0.07 

.001 

trace 


0.33 

0.33 

.004 

.002 

0.50 

0.20 

.006 

.001 

0.37 

.004 

0.29 

100.02 

.004 

trace 

100.37 

trace 

100.87 

2.632 

99.96 

99.92 
100.05 

12.80 

trace 

0.29 

100.01 

.002 

trace 

0.34 

100.00 

— 

.002 

trace 

99.36 

2.62 
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ORDER  4.     QUARDOFELIC.     BRITANNARE— Continued. 
SUBRANO  3.    SODIPOTA88IC.    TOSCANOSE-Continued. 


Inclusive. 


Norm. 


I  Q  31.6 

or  23.9 

I  ab30.4 

!  an  6.4 


Q  26.9 
or  30.1 
ab33.5 
an  5.0 
C     0.7 

Q  27.0 
or  22.8 
ab32.5 
an  5.3 
C     1.8 


ZrO,  trace  Q  28.9 

FeS|  0.94  or  38.4 

CuS  0.06  ab-25.2 

PbS  0.06  an  4.7 


Q  81.1 
or  23.9 
ab30.9 
an  7.6 
C     1.2 

Q  24.7 
or  25.6 
ab38.8 
an  6.4 

Q  22.4 
or  39. 4 
ab26.2 
an  5.0 

Q  33.4 
or29L5 
ab31.4 
an  5.6 


Locality. 


di    1.4 
hy  2.9  i 


by  2.3 


hy  1.5 
mt  3.0 


hy  0.8  I 
ap  0.4  ' 
pr   0.9  , 


hy  3.7  I 
mt  0.7  I 


di         1.0     ; 

hy  3.7 


di  4.8 
wo  1.0 
mt  1.3 


Cape  Marsa,  n.  Men- 
erville,  Algeria. 


Teneriffe,  Canary  Is- 
lands. 


Amba  Barra,  Abys- 
sinia. 


Adadie,  Somali  Pen- 
insula, East  Africa. 


Konyam  Bay,  Siberia. 


Konyam  Bay,  Siberia. 


Lan  Biang,  Battak 
Plateau,  Sumatra. 


Orr*8  Gully,  Dargo, 
Victoria,  Australia. 


Analyst. 


Duparc  and 
Pearce. 


A.  Lagorio. 


G.  T.  Prior. 


Not  stated. 
J.  R.  Hanhart? 


Lindstrom. 


Lindstrom. 


W.  Herz. 


A.  W.  Howitt. 


Reference. 

Author's  name. 

Remarks. 

Duparc,  Pearce,  and 
Ritter,  M.  Soc.  Ph. 
Genev.,  XXXIII, 
p.  77,  1900. 

Liparite. 

A.  Lagorio, 
T.  M.  P.  M.,  VIII, 
p.  440,  1887, 

Obsidian. 

G.  T.  Prior, 
Min.  Mag.,  XII, 
p.  270,  1900. 

Pitchstone. 

A.  Bodmer-Beder, 
cf.  N.  J.,  1895,  I, 
p.  318. 

Granite. 

Tomebohm, 
cf.  N.  J.,  1885,  I, 
p.  430. 

Biotite-granite. 

Tomebohm, 
cf.  N.  J.,  1885,  I, 
p.  430. 

Biotite-granite. 

L.  Milch, 
Z.  D.  G.  G.,  LI, 
p.  69,  1899. 

Liparite. 

A.  W.  Howitt, 
Tr.R.  Soc.  Vict.,  1887. 
cf.  N.  J.,  1889,  I,  121. 

Aplite. 

Sum  high. 

8UBRANG  4.    DOSODIC.    LAS8EN0SE. 


8rO 
Li,0 


SrO 
LiaO 


0.06 
trace 


0.06 
trace 


Q  25.3 
or  13. 9 
ab33.0 
an  13.1 
C     1.2 

Q  32.1 
or  10.0 
ab40.3 
an  13. 6 
C     0.8 

Q  23.3 
or  21.1 
ab44.0 
an  6.1 
C     0.6 

Q  28.6 
or  10.0 
ab41.9 
an  11.1 
C     4.8 

Q  11.9 
or  16. 7 
ab54.0 
an  6.2 

Q  17.9 
or  16. 7 
ab43.5 
an  16. 4 
C     0.6 

Q  20.9 
or  23. 4 
ab44.3 
an  5.6 

Q  17.5 
or  19. 5 
ab36.7 
an  15.0 

Q  18.0 
or  18. 9 
ab39.8 
an  18.1 
C     0.8 


hy  8.7 
mt  1.2 
il     1.2  1 
hm4.8 


hy  2.3 
mt  0.5 


hy  1.8 
mt  0.7 
11  1.7 
hml.3 


hy  2.0 
mt  0.9 


di    9.2 
mt  2.1 


hy  2.0 
mt  0.7 
hml.8 


di  2.0 
hy  6.3 
mt  1.2 
il     0.9 

hy  4.5 
mt  2.8 
il     0.6 


Titus*  Mill,  Upham, 
New  Brunswick. 


Moore's  quarry, 
Florence,  Massa- 
chusetts. 


Marblehead  Neck, 
Essex  County, 
Massachusetts. 


Kawishiwi  River, 
Minnesota. 


Kekequabic  Lake, 
Minnesota. 


Kekequabic  Lake, 
Minnesota. 


*>y  j-^  North  part  of  Crazy 
™^  qI  Mountains,  Mon- 
hmo!5       tana. 


Sweet  Grass  Creek, 
Crazy  Mountains, 
Montana. 

Castle,  Castle  Moun- 
tains, Montana. 


W.  D.  Matthew. 


L.  G.  Eakins. 


H.  S.  Washing- 
ton. 


A.  D.  Meeds. 


Dodge  and 
Sidener. 


Dodge  and 
Sidener. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


L.  V.  Pirsson. 


W.  D.  Matthew, 
Tr.  N.  Y.  Ac.  Sc., 
XIV,  p.  207,  1895. 

B.  K.  Emerson, 
M.U.S.G.S.,XXIX, 
p.  316,  1898. 

H.  S.  Washington, 
J.  G.,  VII,  p.  292, 
1899. 


U.  S.  Grant, 
21  A.  R.  G.  Nh.  S. 
Minn.,  p.  43,  1893. 

U.  S.  Grant, 
21  A.  R.  G.  Nh.  S. 
Minn.,  p.  41,  1893. 

U.  S.  Grant, 
21  A.  R.  G.  Nh.  S. 
Minn.,  p.  41,  1893. 

J.  E.  Wolff, 
B.  U.  S.  G.  S.  148, 
p.  142,  1897. 

J.  E.  Wolff, 
B.  U.  S.  G.  S.  148, 
p.  142,  1897. 

Weed  and  Pirason, 
B.  U.  8.  G.  S.  139, 
p.  106,  1896. 


Mean  of  two. 


Granite. 


Granite. 


Rhyolite. 


Quartz- 
porphyry. 


Augite-granite.     Also  in  A.  G., 
XI,  p.  385, 
1893. 

Also  in  A.  G., 
XI,  p.  386, 


Augite-granite. 


Granite- 
porphyr>'. 


Porphyrite. 


Porphyry. 
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CLASS  I.     PERSALANE— Continued. 
RANG  2.    DOMALKALIC.    TOSCANASE— Ckjntlnued. 


No. 

SiO, 

10 

62.58 

Al.  I 

1.013 

11 

67.55 

Al.  I 

1.126 

12 

69.56 

A2.  II 

1.150 

13 

75.50 

A2.  II 

1.258 

14 

72.59 

A2.  U 

1.205 

15 

70.52 

A2.  II 

1.175 

16 

70.24 

A2.  n 

1.171 

17 

69.24 

A2.  II 

l.l&l 

18 

67.95 

Al.  I 

1.133 

19 

67.49 

A2.  II 

1.125 

20 

66.64 

Al.  I 

1.111 

21 

65.64 

A2.  U 

1.094 

22 

64.65 

A2.  II 

1.078 

23 

67.78 

A2.  n 

1.130 

24 

66.45 

Al.  I 

1.106 

25 

63.02 

A2.  II 

1.060 

26 

67.49 

A8.  Ill 

L125 

16.42 
.161 

15.68 

.153 

15.29 

.150 

13.25 

.130 

13.47 

.132 

15.85 
.156 

17.36 

.170 

15.:^ 

.150 

14.98 
.147 

16.18 

.159 

16.22 

.169 

17.29 

.170 

17.80 

.174 

16.67 

.163 

15.84 
.166 

17.61 
.173 

17.76 
.174 


Fe^O,  '    FeO 


2.46 


0.98 


.006  I 


I 


0.86 

.005 

1.02 
.006 

1.58 
.010 

2.28 

.014  : 
1.38 

.009 

1.72 

.011 

2.33 

.015 

1.30 

.008 

1.84 
.012 

3.07 

.019 

2.33 
.014 

1.99 
.013 

2.59 

.016 

1.78 
.011 

2.54 
.016 


1.96 

.028 

1.02 

.014 

2.0(5 
.029 

0.91 

.012 


MgO 


1.84 
.016 

1.11 
.028  I 


CaO 
2.47 

.045 

2.51 

.045 


0. 69     2.  81 


Na,0 


0.07 


.050 

0.90 


.002  I      .016 


1.32  1.05  I  2.12 

.018  .026  I  .038 

0.36  0.09  2.59 

.005  .002  ;  .047 

0.  79  0.  53 

.011  .013 


0.69 

.010 

0.95 

.013 

1.22 

.017 

1.06 
.015 

1.29 
.018 

2.10 

.030 

0.51 

.007 

1.43 

.020 

2.76 
.039 

0.08 
.001 


4.57 
.073 

4.15 

.062 

3.97 

.064 

4.76 
.077 

4.63 

.074 

3.93 

.063 


K,0     HjO-F 

3.91  !     1.40 

i 
.041  ' 


u,o- 


0.38 


2.86 
.030  ! 


I 


2.  76  I  0.  38 


0.95 

.024 

1.42 
.036 

1.34 

.034 

1.25 

.031 

1.78 

.045 

O.Sl 
.020 

0.71 

.018 

1.21 

.030 

1.63 

.041 

0.35 

.009 


2.  74  i     3.  69 

.049  1         .059 


.053 


4.46 

.072 

3.98  I     4.39 
.071  i         .071 


I 


3.  3^)  ;     0.  86 

.036 

2.85  I     0.41 

.031 

2. 52  I     0. 18 

.026 

3. 43       0.  35 

.036  I 

1 

2.  65  ]     0.  71 

.029  I 

2.52  !     1.30 

.027  I 

2.86  I    0.61 

I 


2.68 

4.37 

.048 

.070 

2.41 

5.11 

.043 

.082 

1.98 

5.77 

.036 

.093 

1.73 

4.18 

.030 

.068 

2.67 

4.91 

.048 

.079 

2.90 

3.92 

.051 

.063 

3.30 

4.72 

.069 

.076 

1.67 

5.03 

.030 

.080 

2.40 

.026 


2.69 


3.  86       0. 55 

.041 


2.44 

.026 

2.83 

.030 

3.43 

.086 

2.89 
.031 

3.23 

.034 

4.40 

.047 


1.03 


3.06 


1.44 


0.84 


2.03 


0.52 


0.45 


0.52 


CO2     TiO, 

P.O5 

MnO     BaO 

Sum 

Sp.  gr. 

0.77 

0.40 

0.  ;i3 

0.  08     0. 41 



100.08 

.005 

.002 

.001  1       .003 

none 

0.34 

0.12 

trace 

0.11 

99.65 

.004 

.001 

— 

.001 

0.55 

0.16 

100.17 

.007 

.001 

none 

none 

none 

100.05 

0.52 

none 

100.24 

.006 

trace 

0.17*1  0.09 

99.95 

.001 

.001 

none 

trace 

trace 

none 

100.09 

0.65 

trace 

trace 

100.08 

.008 

0.45 

0.07 

0.09 

0.23 

100.79 

.006 

.001 

.001 

.002 

0.13 

0.13 

0.08 

100.01 

.002 

.001 

.001 

none 

0.  29  i  0. 16 

trace 

0.27 

100.34 

.004 

.001 

— 

.002 

0.17 

none 

0.23 

.002 

trace 

100.73 

trace 

— 

trace 

0.19 
.001 

trac»e 
trace 

100.09 
100.30 

1.35 

0.10 

0.36 

0.09 

none 

100.09 

2.670 

.001 

.002 

.001 

— 

16° 

0.16 

trace 

0.08 

100.32 

2.689 

.001 

.001 

16.5° 

trace 

trace 

99.84 

\ 
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ORDER  4.     QUARDOFELIC.     BRITANNARR— Continued. 
8L-BRANG  4.  DOSODIC.    LASSENOSE— Continued. 


Inclusive. 


SrO 
U,0 


CI 

SrO 

Li«0 


80, 
Li^O 


FeSs 


SOa 
LUO 


SO3 

CI 

LljO 


SO3 

CI 

UjO 


SO, 
SrO 


ZrOj, 

8 

Cr^Os 

SrO 

SO3 
CI 


SOs 
LljO 


CI 

SrO 

LijO 


0.10 
trace 


0.05 
0.03 
trace 


0.32 
0.06 


0.26 


0.29 
trace 


trace 
none 
none 


0.27 

trace 

none 


0.11 
trace? 


0.01 

trace 

trace 

0.01 

0.14 

trace 
trace 


0.43 
0.17 


0.05 
0.07 
trace 


Nonn. 


Q  12.9 
or  22.8 
ab38.3 
an  12. 5 
C      0.2 

Q  27.1 
or  16. 7 
ab32.5 
an  12. 5 
C     1.6 

Q  25.5 
or  20.0 
ab  33. 5 
an  13. 9 

Q  34.2 
or  17.2 
ab40.3 
an  4.4 
C     0.6 

Q  30.4 
or  14.5 
ab38.8 
an   8.9 

Q  29.1 
or  20.0 
ab33.0 
an  13.  L 

Q  31.9 
or  16.1 
ab3U.9 
an  13. 6 
C     3.4 

Q  26.6 
or  15.0 
ab  37. 7 
an  14. 2 

Q  22.4 
or  16.7 
ab37.2 
an  11.8 


Q  24.6 
or  14.5 
ab36.7 
an  13. 3 
C     1.5 

Q  15.6 
or  22.8 
ab  43. 0 
an  10. 0 


Q  15.8 
or  14.5 
ab  48. 7 
an  10.0 
C     1.5 

Q  23.6 
or  16.7 
ab  35.6 
an    8.3 

a  4.7 

Q  19.0 
or  20.0 
ab  41.4 
an  13. 3 
C      1.0 

Q  24.5 
or  17.2 
ab33.0 
an  14.2 
C      1.0 

Q  12.2 
or  18.9 
ab  39.8 
an  16.4 
C     0.4 

Q  17.6 
or  26.1 
ab41.9 
an  8.3 
C     1.7 


hy  5. 6 
mt  3. 5 
11    O.K 


hy  3. 3 
mt  1.4 
11    0.6 


hy  3.9 
mtl.2 
11    1.1 


hy  1.1 
mtl.4 


dl  1.4 
hv  2.2 
mt  2. 3 
11    0.9 

hy  0.2 
mtl.2 
hml.4 


hy  1.3 
mt  2. 3 


hy  2. 4 
rat  0.5 
11  1.2 
hml.4 

di  5.4 
hy  1.1 
mt  1.9 
11  0.8 
hml.l 

hy  4.6 
mt2.0 


di  1.6 
hy  2.7 
mt  2. 8 
il     0.5 


hy  4.5 
mt  4.4 


hy  4.2 
mt3.2 


hy  1.9 
mt  2. 5 


hy3.5 
mt3.7 


hy  7.7 
mt2.6 


hyO.9 
hm2.6 


Locality. 


Near  Yogo  Peak,  Lit- 
tle Belt  Mountains, 
Montana. 


Butte,  Montana. 


Schafer  Butte,  Boise 
County,  Idaho. 


Obsidian  Cliff,  Yel- 
lowstone National 
Park. 


Analyst. 


W.  F.  Hille- 
brand. 


H.  N.  Stokes. 


G .  Steiger.  • 


J.  E.  Whitfield. 


Reference. 


Author's  name. 


Remarks. 


East  of  Willow  Park,   I  J.  E.  Whitfield. 
Yellowstone  Na-       1 
tional  Park.  1 


L.  V.  Pirsson, 
20A.R.U.S.G.S.,III, 
p.  514,  1900. 


Weed  and  Tower, 
B.  U.  8.  G.  S.  168, 
p.  119,  1900. 

W.  Lindgren, 
20A.R.r.S.G.S.,in, 
p.  81,  1900. 

J.  P.  Iddings, 

B.  U.  S.  O.  S.  150, 
p.  160,  1898. 

J.  P. "Iddings, 
M.U.S.G.S.,  XXXII, 
p.  426,  1899. 


I  8yenite-pr)r- 


Bunsen  Peak,  Yellow- 
stone National  Park. 


Birch  Hills,  Yellow- 
stone National  Park. 


Electric  Peak,  Yel- 
lowstone National 
Park. 

Sepulchre  Mountain, 
Yellowstone  Na- 
tional Park. 


Sepulchre  Mountain, 
Yellowstone  Na- 
tional Park. 


Sulphur  Creek  Bai^in, 
Yellowstone  Na- 
tional Park. 


Gray  Peak,  Yellow- 
stone National  Park. 


Elk  Creek,  Yellow- 
stone National 
Park. 


Garfield  Peak,  Wyo- 
ming. 


Mount  Lincoln, 
I^adyille,  Colo- 
rado. 


McNulty  Gulch, 
Leadyille,  Colo- 
rado. 


Rosita  Hills,  Colo- 
rado. 


J.  E.  Whitfield.  I  J.  P.  Iddings, 

M.U.S.G.S.,  XXXII, 

:       p.  87,  1899. 


phyry. 


Rhyolite-dacite-   NoZrOj  or  SO,, 
obsidian. 


Granite. 


Rhyolite. 


Obsidian. 


Mica-dacite- 
porphyry. 


SO,  for  S? 
Near  kaller- 
udose. 


I 


SOs  for  S? 


J.  E.  Whitfield. '  J.  P.  Iddings,  I  Mica-dacite- 

M. U.  S. G.  S., XXXII,  I      i)orphvry. 
I      p.  163,  1899.  j 


J.  E.  Whitfield. 


J.  P.  Iddings, 

12  A.  R.  U.  S.  G.  S., 
p.  627,  1891. 


Quartz-mica- 
diorite-por- 
phyrite. 


T.  M.  Chatard.     J.  P.  Iddings,  i  Andesite- 

M.U.  S.  (;.  S.,  XXXII,  I      breccia, 
p.  272,  1899.  I 


SO,  for  S? 


Breccia. 
SO.  for  S? 


L.  G.  Eakins. 


W.  F.  Hille- 
brand. 


J.  E.  Whitfield. 


J.E.W^hitfield. 


L.  G.  Eakins. 


W.    F.    Hille- 
brand. 


L.  (t.  Eakins. 


L.  G.  Eakins. 


J.  P.  Iddings, 
12  A.  R.  U.  S.  G 
p.  648,  1891. 


S., 


Hague  and  Jaggar, 
B.  IT.  S.  G.  S   168, 
p.  95,  1900. 

J.  P.  Iddings, 
M.U.S.G.S.,  XXXII, 

p.  81,  1899. 

J.  P.  Iddings, 

M.U.S.CJ.S., XXXII,' 
:       p.  325,  1899. 


Dacite. 


Syenite- i)or- 
'  phyry. 


Andesite-por- 
phyry. 


Trachytic  rhy- 
olite. 


W.  Cross,  I  Dacite? 

B.  U.  S.  G.  S.  148, 
p.  116,  1897.  I 

W.  Cross,  '  Porphyry. 

M.  U.  S.  G.  S.,  XII, 
p.  332,  1886. 


No  NiO. 


W.  Cross, 
B.  U.  S.  G.  S.  148, 
p.  176,  1897. 


Diorite-por- 
phyry. 


W.  Cross,  j  Mica-dacite. 

17  A.R.U.S.G.S.,II,' 
p.  324,  1896.  I 


Not  fresh. 
Nearlauryikose. 
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CLASS  I.    PERSALANE— Continued. 
RANG  2.    DOMALKAUC.    T06CANA8E— ConUnued. 


No. 

SiO, 

AlA 

Fe,0, 

FeO 
0.35 

MgO 

CaO 

2.89 

Na,0 

K,0 

H,0-h  H,0- 

CO, 

... 
TiO, 

P.Os 

MnO 

BaO 

Sum 
100.06 

Sp.gr. 

27 

66.46 

17.91 

2.42 

0.49 

4.79 

3.74 

1.01 

trace 

AS,  III 

1.108 

.175 

.015 

.006 

.012        .051 

.077 

.039 

— 

28 

68.30 

16.24 

1.60 

1.63 

1.05     2.79 

3.90 

3.52 

0.71 

n.d. 

0. 13     0. 12    trace 

100.03 

A2.  II 

1.138 

.159 

.010 

.022 

.026        .060 

.063 

.037 

— 

.001  '      .002       

29 

66.71 

18.30 

1.19 

L53 

0. 98     2. 17 

5.00 

3.95 

1.39 

0.02 

100.24 

A8.  UI 

1.096 

.179 

.007 

.021 

.025        .039 

.080 

.M2 

30 

62.65 

16.68 

2.35 

2.63 

1.43     4.96 

4.45 

2.75 

0.66 

0.27 

0.42 

0. 28  i  0. 16 

0.13 

99.93 

Al.  I 

1.044 

.163 

.016 

.036 

.036         .088 

.072 

.030 

.005 

.002         .002 

.001 

81 

65.78 

17.32 

3.68 

0.46 

0. 47     1. 66 

5.23 

4.64 

0.14 

0.27 

0. 13  i  0. 32 

I 

100.10 

A2.  II 

1.096 

.170 

.028 

.007 

.012        .030 

.ow 

.049 

.008 

1 

.001  j      .005  1 

32 

64.82 

18.27 

3.48 

0.56 

0.85 

2.89 

b.Oo 

2.67 

0.20 

1 

1  0.56 

0.23  1  0.20  1 

99.78 

A2.  II 

1.060 

.179 

.022 

.008 

.021 

.052 

.081 

.028 

j      .007 

.002  ;      .008  i 

1 

33 

67.01 

17.91 

1.30 

n.  d. 

0.42 

1.86 

5.33 

4.56 

0.48 

i 
0. 16  !  none 

0.10 

trace 

trace    0.60 

99.86 

A2.  II 

1.117 

.176 

.008 

(.016) 

.011 

.088 

.086 

.049 

1 

.001 

— 

.004 

34 

71.87 

14.53 

1.28 

1.02 

0.48 

1.59 

5.08 

2.84 

0.22 

1 
0. 06  i  none 

0.41 

0.10 

1 
trace  |  0. 08 

99.63 

Al.  I 

1.198 

.142 

.008 

.014 

.012 

.029 

.082 

.030 

.006 

.001 

.001 

35 

70.77 

14.83 

L35 

1.25 

0.64 

2.12 

5.07 

2.68 

0.33 

0. 07    none 

0.38 

0.13 

trace    0.08 

99.88 

A1.I 

1.176 

.146 

.009 

.018 

.016 

.038 

.082 

.029 

1 

.005 

.001 

.001 

36 

70.10 

15.18 

L78 

1.09 

0.74 

2.27 

5.15 

2.58 

0.19 

0. 10  ;  none 

0.48 

0.13 

trace    0. 08 

99.97 

A1.I 

1.168 

.149 

.011 

.015 

.019 

.041 

.083 

.027 

i 

.006 

.001 

.001 

37 

68.17 

15.60 

2.31 

0.94 

1.02 

2.76 

5.15 

2.46 

0.45 

0. 09    none    0. 54 

0.13    trace    0.06 

99.71 

Al.  I 

1.136 

.153 

.014 

.013 

.026 

.049 

.083 

.026 

.007 

1 

.001     —  :   — 

38 

69.36 

16.23 

0.88 

1.53 

1.34 

3.17 

4.06 

3.02 

0.45 

1 

100.04 

A8.II1 

1.156 

.190 

.006 

.021 

.084 

.057 

.066 

.032 

1 

. 

39 

68.72 

15.15 

1.16 

L76 

1.28  1  3.30 

4.26 

2.78 

0.74, 

0.31 

0.09     0.11  ;  0.07 

99.76 

A1.I 

1.146 

.148 

.007 

.028 

1 

.032  '      .059 

.069 

.030 

i 

.004 

.001         .002 

40 

68.32 

15.26 

1.66 

1.26 

L32  1  3.26 

4.27 

2.81 

1.37     

j  0.31 

0.12  !  0.04 

0.07 

100.07 

A1.I 

1.139 

.150 

.010 

.018 

.083        .a'V8 

.069 

.080 

i 

.004 

.001     

1 

— 

41 

69.51 

15. 75 

3.34 

n.  (1. 

2.09     1.71 

3.89 

3.34 

0.56 

trace 

100.19 

A4.  IV 

1.169 

.164 

.021 

(.M2) 

.062        .080 

.063 

.086 

— 

42 

68.10 

15.50 

3.20 

none 

0.10     3.02 

4.20 

3.13 

2.72 

0.15 

0.03  1  trace    0.06 

100.21 

Al.I 

1.186 

.162 

.020 

^~~ 

.008  ,      .068 

.068 

.038 

.002 

—       — 

43 

67.89 

17.29 

2.39 

0.21 

0.66     3.01 

5.11 

1.69 

1.34 

0.21 

0.12 

0.12 

0.03 

100.11 

Al.I 

1.182 

.169 

.016 

.008 

.017 

.068 

.082 

.018 

.008 

.001 

.002 

PERSALANE LASSENOSE. 
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ORDER  4.     QUARDOFELIC.     BRITANXARE— Continued. 

SUBRAXG  4.     DOSODIC.     LASSENOSE— C«»n tinned. 


Inclusive. 

Norm. 

l/K^ality. 

Atialyi-t, 
L.  (t,  Kakin.4. 

Reference. 

1  W.  Crtw. 

17  A.  K,l\8.G.t^.,lI, 
IK  324,  1806. 

Author*!*  nana*. 
Jlaritt*, 

KoiiiarkiiL. 

Q    17.9 
or  21.7 
ub  40.3 
an  14.2 
C      0.8 

hy  1.2 
ml  1.2 
hml.6 

liald  Mountain, 
Koeita,  Golorado. 

SrO 
Li-0 

0.04 
trace 

Q    24.0 
or  20.6 
ab  33.0 
an  13.9 
C      0.9 

hy4.3 
mt  2. 3 

Chicago  Mountain, 
Ten  mile  District, 
Colorado. 

W.    F.     Hille- 
brand. 

W.  Cross, 
14  A.  R.  U.  S.  G.  S., 
I».  227,  1894. 

Quartz-porjihy- 
rite. 

Q    14.8 
or  23.4 
ab  41.9 
an  10.8 

C        l.H 

hy  4. 3 
mt  1.6 

Crested  Butte,  West 
Elk  Mountains, 
Colorado. 

L.  G.  Eakins. 

W.  Cross, 

14  A.  R.  U.  S.  G.  S., 
p.  227,  1894. 

Quartz-iK^rphy- 
rite. 

SrO 
LUD 

0.11 
trace 

Q    13.9 
or  16.7 
ab  37. 7 
an  17.0 

dl   5.4 
hy  2. 6 
mt3.5 
il    0.8 

Ilermano  Peak, 
Sierra  El  Late, 
Colorado. 

W.     F.     HiUe- 
brand. 

W.  Crosj^, 

14  A.  R.  U.  S.  G.  S., 
I».  227,  1894. 

Ilornblende- 
I)orphyrite. 

Near  yellow- 
stoiiose  and 
subrang  4  of 
adamellase. 

Q    13.6 
or  27.2 
ab  44.0 
an    8.3 
C      0.7 

hy  1.2 
nit  0.9 
il    0.5 
hm3.0 

San  Mateo  Mountain, 
Mount  Taylor  re- 
gion. New*  Mexico. 

T.  M.  Chatard. 

J.  S.  Diller, 

B.  U.  S.  G.  S.  148, 
p.  185,  1897. 

Mica-andesite. 

Q    18.0 
or  15.6 
ab  42. 4 
an  14.5 
C      2.0 

hy  2. 2 
11    1.1 
hm3.5 

San  Francisco  Moun- 
tains, Arizona. 

T.  M.  Chatard. 

B.  U.  S.  G.  S.  148, 
p.  188,  1897. 

Hypersthene- 
andesite. 

Not  described. 

SrO 
U,0 

0.13 
none 

Q    13.2 
or  27.2 
ab  44.5 
an    9.2 
C      0.9 

hy  3.2 

Fortymile  Creek,  n. 
Canyon  Creek, 
Alaska. 

H.  N.  Stokes. 

!  J.  E.  Spurr, 
,       A.  G.,  XXV, 
p.  231,  1900. 

Alaskite-por- 
phyry. 

ZrO, 

CI 

SrO 

0.04 

trace 

0.03 

Q  27.4 
or  16. 7 
ab43.0 
an  8.1 

hy   1.2 
mt  1.4 
11     0.8 

Below  Llao  Rock, 
Crater  Lake« 
Oregon. 

IL  N.  Stokes. 

1  H.  B.  Patton, 

B.  r.  S.  G.  S.  168, 
p.  222,  1900. 

Rhyolite. 

No  SOs,  S, 
Cr.Os  or  NiO. 

ZrO, 

CI 

SrO 

0.05 
0.11 
0.02 

Q  25.1 
or  16. 1 
ab43.0 
an  9.5 

<U    1.3 
hy  1.6 
mt  2. 1 
il     0.8 

Llao  Rock  Flow, 
Crater  Lake, 
Oregon. 

H.  N.  Stokes. 

H.  B.  Patton, 
B.  U.  S.  G.  S.  168, 
p.  222,  1900. 

Rhyolite. 

No  SOs,  S, 
Cr,0,  or  NiO. 

ZrO, 

CI 

SrO 

O.W 
0.03 
0.03 

Q  24.7 
or  15.0 
ab43.5 
an  10. 8 

hy  1.9 
mt  2.6 
il     0.6 

Cleetwood  Cove, 
Crater  Lake, 
Oregon. 

H.  N.  Stokes. 

H.  B.  Patton, 
B.  U.  S.  G.  S.  168, 
p.  222,  1900. 

Rhyolite. 

No  SO,,  S. 
Cr,Os  or  NiO. 

CI 
SrO 

trace 
0.03 

Q  21.8 
or  14.6 
ab43.5 
an  12. 2 

di    1.1 
hy  2.1 
mt  1.1 
11     1.4 
hml.l 

Near  Wine  Glaes 
Grotto,  Crater 
Lake,  Oregon. 

H.  N.  Stoke^?. 

H.  B.  Patton, 
B.  U.  S.  G.  S.  168, 
p.  222,  1900. 

Rhyolite. 

No  ZrO„  SO,, 
S,  Cr,Os  or  NiO 

Q  24.6 
or  17.8 
abW.l 
an  15. 8 
C     0.5 

hy  5.5 
mt  1.2 

Four  miles  northwest 
of  I^assen's  Peak, 
California. 

J.  W.  Shinier. 

Hague  and  Iddings, 
A.  J.  S.,  XXVI, 
p.  232,  1883. 

Dacite. 

BrO 
U,0 

0.08 
trace 

Q  23.8 
or  16.7 
ab36.2 
an  13. 6 

di    2.3 
hy  4.0 
mt  1.6 
11     0.6 

East  end  of  Chaos, 
Lassen* 8  Peak, 
California. 

W.  F.  Hille- 
brand. 

J.  S.  Diller, 

B.  U.  S.  G.  S.  150, 
p.  218,  1898. 

Dacite. 

Dried  at  100^ 

8rO 
Li«0 

trace 
trace 

Q  23.9 
or  16. 7 
ab36.2 
an  14. 2 

di    1.6 
hy  3.1 
mt  2.3 
11     0.6 

West  base  of  Lassen's 
Peak,  California. 

W.  F.  Hille- 
brand. 

J.  S.  Diller, 

B.  U.  S.  G.  S.  150, 
p.  218,  1898. 

Dacite. 

Dried  at  100°. 

Q  25.0 
or  19.5 
ab33.0 
an  8.3 
C     2.7 

hylO.7 

Southeast  base  of 
Lassen's  Peak, 
California. 

T.  M.  Chatard. 

J.  S.  DiUer,     ; 
B.  U.  S.  G.'S.  150, 
p.  218,  ISdi. 

Dacite. 

SrO 
L1,0 

trace 
none 

Q  25.4 
or  18. 3 
ab85.6 
an  14. 2 

hy  0.7 
hm3.2 
tn   0.4 

Bear  Creek  Fails, 
Shasta  County, 
California. 

R.  B.  Riggs. 

i  J.  S.  Diller, 

B.  U.  S.  G.  S.  150, 
p.  215,  1898. 

Dacite. 

Dried  at  105°. 

SrO 

0.04 
141 

Q  24.5 
or  10.0 
ab48.0 
an  14. 7 
C     1.6 

28-No 

hy  1.7 
11     0.4 
hm2.4 

.  14—0 

Near  Buntingville, 
Lassen  County, 
California. 

)S 12 

T.  M.  Chataitl. 

J.  S.  Diller, 

B.  U.  S.  G.  S.  148, 
p.  195,  1897. 

Homblende- 
andesite. 

Dried  at  105°. 
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CHEMICAL  ANALYSES  OF  IGNEOUS  BOCKS. 


CLASS  I.     PERSALANE— Continued. 
RANG  2.    DOMALKALIC.    TOBCAKASfi^-OonUniae^t, 


No, 

3iO, 

AWO, 

2.19 

Feo' 

MgO 

0.97 

CaO 
3.12 

NbjO 

K,0 

H,0-L 

H,0- 

cx>, 

TiO, 

0.15 

MnO 

BaO 

Sum 

Sp.gr. 

44 

06.30 

17.55 

0.55 

5.15 

2.45 

1.25 

trace 

traf^ 

99.06 

h%n 

KlOfi 

:iTi 

,0H 

.fm 

• 

.ti.i& 

.083 

.036 

1 

45 

70.36 

15.47 

0.98 

1.17 

0.87 

3.18 

4.9) 

1.71 

1,00 

0.06 

1 

0.20  '  0.  U     trace!  0.06' 

100.08 

MLt 

i.m 

,i,'t2 

.007 

.017 

.0-22 

.057 

,m 

.01» 

.003 

.001       — 

1 

, 

m 

7^.00^ 

16.38 

nntie 

0.  m* 

0.  4H 

2.42 

4.53 

1.87 

0.52 

100.19  , 

A3,  m 

i.-jiet 

.161 

.UH 

AiV^ 

.1H3 

,072 

.KO 

1 

1 

47 

7hl9' 

13.81 

1.45 

L68 

0.74 

2.  H7 

4.24 

1.82 

0.  92     0. 15 

0.82 

0.  35  ,  0.  08 

0.07 

0.16 

100.35 

11. 1 

L1R7 

.1&% 

AVM 

.<H4 

.OB 

.aM 

.tti^ 

- 

.004 

i 

.001  '      .001 

.001 

» 

08.65 

16,:i4 

0.93 

1.48 

L29 

3,07 

4.85 

1.85 

0.62 

0.24 

0.28 

0. 15     0.  08 

0.09 

9S.99 

AI*I 

1.144 

Jti) 

.oe« 

.oyo 

.OTi 

.O&IS 

.WW 

.020 

.004 

.001         .001         .001 

4i 

73.18 

13.tMi 

0.21 

2.24 

0.93 

2.10 

3.70 

2.72 

0.57 

0.10 

0.17 

0.2.*! 

0.09 

0. 07     0, 10 

100.09 

ALI 

L2W 

.134 

Am 

.031 

AflS 

.Oft« 

.{m 

03» 

.ooa 

.001 

.001        .Dot 

w 

71,88 

15.  57 

1.07 

0.30 

0.88 

2.03 

5.81 

1.80 

0.68  ,  0.  tl 

1 
aone    0. 17     0.08  '  none 

0.02 

100.28 

411 

M» 

.lAa 

.007 

.004 

.017 

.096 

.W3 

.010 

.002 

.001 

$1 

66.28 

16.03 

1.80 

1.88 

1.12 

3,75 

4.10 

3.49 

0.30 

0.10 

0.54 

0.30 

0.05 

0.08 

99.91 

iU.£ 

t.llX 

.L&7 

.011 

.027 

.Q2» 

,067 

.060 

.0S7 

.007  \      .DOQ 

.001 

.001 

5fi 

70.08 

15. 13 

1.72 

1.13 

1.22 

2.61 

3.  61 

2.76 

0.78 

trace 

0,67 

0.11 

0.08 

none 

99.98 

Att 

1.168 

.14B 

Am 

.OlS 

.oai 

.047 

.&SB 

.ORO 

.OOft 

.001 

.001 

« 

m.m 

15,65 

1.24 

0.91 

0.82 

2.52^ 

4.09 

2.19 

2.92 

0.13 

100.03 

2,4B 

Aum 

l.tli9 

.IfiS 

Am 

.012 

.021 

.ws 

.060 

.031 

.001 

S4 

39.4:4 

16.74 

0.93 

3.3.^ 

1.35 

2.07 

4.56 

2,99 

0,10 

t 

100.  52 

AB.  Ill 

i.ift- 

j.w 

,OtX!t 

.Oil 

.0^1 

.038 

.0TS 

!        .C32 

59 

73.40 

12.90 

3.70 

n.  (I. 

0.14 

2.a'v 

3.83 

2,99 

0.43 

0.43 

100.17 

A^,  IV 

i.xia 

.136 

.0;^ 

(.046) 

.004 

.oise 

.061 

.032 

.mb 

1 

I 

m 

68. 12 

12,13 

n.d. 

1-03 

trace; 

1.63 

5.34 

1.69 

9.70 

\ 
1 

tfat!e 

99.64 

A^*  IV 

Lists 

.119 

.011 

.if2& 

.ote 

.OtH 

1 
1 

1 

57 

74.80 

13.89 

trace 

noi>e 

o.a5 

2.59 

5."  45 

2.74 

0.77 

1 

100.29 

A3.  Ill 

L2t7 

aae 

.001 

.047 

.0H4^ 

.U(2!» 

m 

70,47 

IS.  36 

0.42 

0.91 

0.54 

1,04 

4.01 

3.47 

6.10 

0.21 

100.53 

At.  Ill 

MTB 

.m 

.003 

.012 

.OU  1 

.019 

.WN 

.DS7 

.oo» 

m 

73.47 

15.42 

1.02 

n.d. 

0.20 

1.35 

5.57 

3.64 

n.d. 

0.12 

•l 

100.79 

A3.  Ill 

1.235 

.151 

.006 

(.012) 

.005 

.024 

.090 

.0S8 

.001 

i 

60 

64.98 

19.50 

'    2.51 

0.30 

0.50 

3.70 

6.09 

2.01 

n.d. 

99. 5? 

A3.  Ill 

1.083 

.191 

.016 

.004 

.013 

.066 

.098 

.022 

; 

PEB8ALANE — LA8SEN08E. 
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ORDER  4.     QUARDOFELIC.     BRITANNARE— Continued. 
8UBRANO  4.    DOSODIC.     LASSEXOSE— Continued. 


Inclusive. 


Norm. 


Locality. 


Analyst. 


Reference. 


,  Author's  name.  Remarks. 


SO,  0.28 


SrO  trace 

LiaO         trace 


SrO 


8rO 
LiaO 


SrO 
LijO 


SrO 
Li,0 


SrO 
Li,0 


ZrO, 

CI 

FeS, 

CoO 

Cu 

Pb 


trace 


0.07 
trace 


trace 
trace 


0.08 
none 


trace 
trace 


trace 

0.02 

0.02 

none 

0.04 

none 


I  Q  19.0 
or  14. 5 
ab43.5 
an  15. 3 
C     0.9 


hy  2.4  I 
mt  3.2 


Q  27.1  hy  3.1 

or  10.0  mt  1.6 

ab41.4  il     0.6 
an  15. 3 


Q  24.2 
or  11.1 
ab40.9 
an  15. 3 
C     0.8 

,  Q  S4.0 
or  16.1 
ab30.9 
an  10. 6 
C     0.8 

Q  -26.3 
'  or  10.6 
ab48.7 
an  10. 0 
C     0.5 

Q  19.6 
or  20. 6 
ab35.6 
an  15.0 

Q  80.7 
or  16. 7 

i  ab30.4 
an  13.1 

1  C     1.3 


I 


I 


Q  30.5 
or  12.8 
ab34.6 
an  12. 5 
C     2.0 

Q  22.5 
or  17. 8 
ab38.3 
an  10. 6 
C     1.1 

Q  32.7 
or  17.8 
ab32.0 
an  9.2 

Q  27.5 
or  10.0 
ab44.5 
an  7.2 

Q  28.7 
or  16. 1 
ab46.1 
an  5.2 

Q  30.5 

I  or  20. 6 

ab33.5 

an  5.3 
C     1.1 


I 


hy  3.1 


Q  33.1 
or  11. 1 
ab  37. 7 
an  12.0 
C     2.7 


Q  32.2  dl    0.8 

or  10.6  hy  3.0 

ab35.6  mt  2.1 

an  13.3  il     0.6 


hv  4.5 
mt  1.4 
il     0.6 


hy  5.9 
mt  0.2 
il     0.5 


hy  1.7 
mt  0.5 
il  0.3 
hmO.8 


di  3.0 
hy  2.7 
mt  3.5 


hy  3.2 
mt  0.9 
il     1.2 


hy  2.8 
mt  1.6 


hy  9.0 
mt  1.4 


dl    2.2  I 
hy  4.8 
il     0.8 


East  Fork  of  Clear       , 
Creek,  Shasta 
County,  California.  1 


J.  E.  Whitfield. 


Near  Enterprise, 
Butte  County, 
California. 


W.  F.  Hille- 
brand. 


Rocklin,  Placer  W.  H.  Melville. 

County,  California. 


Near  Milton, Calaveras  '  W.    F.    Hille- 
County,  California.         brand. 


Indian  Valley,  Sierra  i  W.     F.    Hille- 
County,  California.  ,      brand. 


Affua  Fria  Creek,  I  W.    F.     Hille- 

Mariposa  County,     i      brand. 
California. 

Merced  River,  Mari-      G.  Steiger. 
posa  County,  Cali- 
fornia. 


I 


Lake  Tenaya,  Mari-        W.     F.     Hille- 
posa  County,  Cali-  V)rand. 

lomia. 


Mazaruni  district, 
British  Guiana. 


J.  B.  Harrison. 


J.  S.  Diller, 

B.  U.  S.  G.  S.  148, 
p.  191,  1897. 


H.  W.  Turner, 
14  A.  R.  r.  S.  G.  S., 
p.  482,  1894. 

W.  Linderen, 
B.  U.  S.  G.  S.  150, 
p.  172,  1898. 


H.  W.  Turner, 
14A.R.r.S.G.S.,II, 

p.  484,  1894. 

H.  W.  Turner, 
17  A.  R.U.S.G.S.,I, 
p.  721,  1896. 

H.  W.  Turner, 
17A.R.U.S.G.S.,I, 
p.  691,  1896. 

H.  W.  Turner, 

17A.R.U.S.G.S.,I, 
p.  721,  1896. 

H.  W.  Turner, 
14A.R.U.S.G.S.,II, 

p.  482,  1894. 

J.  B.  Harrison, 
Priv.  contrib. 


Dacite- por- 
phyry. 


Quartz-diorite. 


Granite. 


Quartz-porphy- 
rite. 


Granodiorite.     >  Also  in 

J.  G.,  Ill, 
p.  403,  1895. 

Soda  gnnite. 


Guaitara  Slope,  Loma     R.  Kiich. 
de  Ales,  Colombia.   ' 


Juncal  Valley,  Ar-  H.  Schlapp. 

gentina. 


Hlidharfjall,  n.  |  H.  Bjickstriun. 

Myvatn,  Iceland.      I 


R.  Kuch, 
N.  J.,  1886,  I, 
p.  48. 


!  Soda-granite- 

I  porphyry. 

I 

i  Granodiorite. 


Granitite-gneiss. ,  Dried  at  100** 


Biotite-horn- 
blende-dacite. 


<li   3.4  ^  Berufjord,  Iceland.         C^.  \V.  Schmidt. 


wo  3. 3  I 


hy  2.6 
mt  0.7 


Stanner,  n.  Old  Rad-      <  i.  A.  J.  Cole, 
nor,  Wales. 


Puerto  de  Geneves,         A.  Osann. 
Cabo  de  Gata, 
Spain. 


I  A.  Stelzner, 

!      Btr.  G.  Arg.  Rep.,  I, 

j      p.  208,  1885. 

i 

H.  Biickstrom, 
G.  F.  F.,  XIII, 
p.  663,  1890. 

(\  W.Schmidt, 
I       Z.D.G.G.,  XXXVII, 
,,     p.  778,  1885. 
t 
1  (t.  A.  J.  Cole, 

G.  M.,  XXIII, 

p.  223,  1886. 

A.  Osann, 
Z.D.G.G.,XLIII, 
p.  689,  1891. 


**Andengranit.*' 


Obsidian. 


Pitchstone.  Much  H,0. 


Quartz-felsite. 


Liparite.  ,  Pumice. 


I  Q  23.6 

.  or  21.1 

I  ab47.2 

an  6.7 

I 

Q  13.1 
or  12. 2 
ab51.4 
an  18. 3 
C    0.5 


hy  2.1     Birkrem,  Norway.  C.  F.  Kolderup. 


hy  1.3  , 
mt  0.9 
hml.8  I 


Presten,  Lofoten  ,  T.  Matthiessen. 

Islands,  Norway.      I 


I  C.  F.  Kolderup, 
,      Berg.  Mus.  Aarb. 
1896,  No.  5,  p.  96. 

C.  F.  Kolderup, 
Berg.  Mus.  Aarb. 
1898,  No.  7,  p.  28. 


'  Hypersthene-       Much  H,0. 
granite. 


Oligoclase 
rock 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 


CLASS  I.     PERSALANE— Continued. 
RANO  2.    DOMALKALIC.    TOSCANASE— Continued. 


No. 

SiO, 

A1,0, 
16.88 

Fe,0, 

FeO 
n.d. 

MgO 

1 
CaO 

2.19 

Na,0  , 
5.34 

KjO 

H,0-f 
1.37 

1            1 
H^O-I   CO, 

1 

TiO^ 



PA 

MnO 

BaO 

Sum 

1  Sp.gr. 

61 

68.19 

1.63 

1.07 

3.03 

1 

; 

0.14               1     99.84 

AS.  Ill 

1.137 

.160 

.010 

(.020) 

.027 

.039  ' 

.08.5 

.032 

:              1 
1 

.002                    1 

62 

66.46 

17.72 

2.13 

n.  d. 

0.95 

3.44 

4.96 

2.86 

L50|             1             , 

0.  13 

100. 15 

1 

A3.  Ill 

1.108 

.173 

.013 

(.026) 

.024 

.061 

.080 

AW 

1             1             1 

.«I02 

63 

70.28 

14.93 

1.42 

1.34 

0.76 

3.  L^ 

4.57 

2.62 

1.44'             !             ■ 

0.06  1             i  100.71 

AS.  Ill 

1.171 

.146 

.009 

.018 

.019 

.069 

.074 

.027 

1                         \                        1 

1 

.001 

1 

64 

60.46 

15.  93 

2.57 

2.90 

1.62 

2.77 

4.2^) 

2.77 

i            i 
3.28               1  1.77      1.17 

0.21 

i     99.86 

2.643 

A2.II 

1.006 

.166 

.016 

.040 

.041 

.o-vo 

.0('>9 

.CKiO 

;          '    .014 

.001 

i 

66 

7L27 

13.91 

2.42 

0.37 

0.77 

3.03 

5.  45 

1.47 

1 

0.78 

0.51  '                  99.98 

2.529 

As.m 

1.188 

.186 

.016 

.005 

.019 

.053 

.088 

.016 

1             1 

.(K>7 

66 

69.73 

15.97 

1.27 

1.23 

0.68 

3.28 

5.  .30 

1.76 

0. 53     none              ' 

0.21 

'   99.  m 

1 

A3,  m 

1.1B2 

.166 

.008 

.017 

.017 

.059 

.085 

.019 

.'Xil 

1 

67 

68.95 

16.13 

2.53 

0.99 

0.42  ' 

1.29 

5.36 

3.28 

1.29  ,             '               0.30 

'  100.54 

2.659 

A3.  Ill 

1.149 

.158 

.016 

.014 

.011 

.023  ' 

.08«)  1 

.oa5 

.IHH 

1 
i 

68 

68.11 

15.80 

1.97 

1.87 

0.96 

2.43 

4.41 

2.80 

0. 54     0.  16                  0. 07 

1 

0. 62 

1 

,     99.87 

1 

2.665 

A2.II 

1.136 

.156 

.013 

.027 

.024 

.(M3 

.071  ' 

.030 

1                         .001 

i        1 

.004 

1 

15° 

69 

7L74 

14.12 

1.75 

0.59 

1.34 

2.32    ; 

3. 65 

2.85 

1.45  1         :         1 

1 

1     99.81 

1 

A3.  UI 

1.196 

.138 

.011 

.008 

.034 

.041, 

i 

.059 

1 

.031 

\ 

1 

70 

69.90 

14.  73 

n.  d. 

2.90 

0.72 

1.91  ' 

4.  .SO 

3.01 

2.10 

1         1 

]                 99.57 

A4.  IV 

1.165 

.144 

.010 

.018 

.OIM 

.  ot;9 

.032 

i 

! 

1 

71 

72.19 

12.56 

3.65 

n.d. 

2.52 

4.41 

3.  a5 

0.40 

0.  08 

100.01 

A4.  IV 

1.203 

.123 

.023 

(.046) 

.046 

.071 

.036 

.004 

1 

72 

75.02 

12.86 

1.50 

n.d. 

0.95 

1.05 

5.01 

2.28  , 

0.90 

'     99.57 

A8.  ni 

1.250 

.126 

.009 

(.018) 

.024 

.019 

.080 

.024 

1 

i 

73 

69.71 

16.51 

1.50 

n.d. 

0.34 

1.89 

4.56 

l.:^5  ! 

3.85 

99.71 

A8.  m 

1.162 

.162 

.009 

(.018) 

.006 

.034 

.073 

.014  ! 

i 
1 

74 

65.97 

17.50 

2.17 

n.d. 

1.20 

2.69 

4.41 

1.76 

4.19 

j     99.89 

M.  IV 

1.100 

.172 

.014 

(.028) 

.080 

.048 

.071 

.018 

Tb 

67.80 

16.92 

1.05 

1.94 

1.31 

3.25 

4.36 

3.35 

0.33 

0.35 

100.66 

AS.  m 

1.180 

.166 

.006 

.027 

1      .083 

.^ 

.070 

.036 

.005 

76 

76.19 

13.42 

0.41 

n.  d. 

trace 

1.35 

4.57 

2.63 

1.15 

99.72 

A8.  m 

1.270 

.181 

.006 

(.006) 

! 

^■- 

.074 

.028 

77 

69.44 

15.21 

1.74 

0.56 

0.93 

1.99 

5.11 

4.5:^ 

0.77 

100.28 

AS.in 

1.167 

.149 

.011 

.006 

.038 

.036 

.062 

.018 

PERSALANE LASSENOSE. 
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ORDER  4.     QUARDOFELIC.     BRITANX  A  RE— Continued. 

SUBRANG  4.     DOSODIC.     LASSENOSE— ("ontlnued. 


Inclusive. 


Norm. 


Locality. 


Analyst. 


Q  18.6 
or  17.8 
ab44.5 
an  10. 8 
C     1.0 

Q  ie;.r, 
or  16. 8 
ab41.9 
an  17.0 
C     0. 2 


liy  5.4 


Various  localities  in 
Smaland,  Sweden. 


hy  5.9     Sjogelu  region,  Sma- 
land, Sweden. 


H.  Santesson. 


H.  Santes.*5on. 


Reference. 


().  Xordenskjold, 
B.G.Inst.  rn.Ui>8., I, 
p. 177, 1894. 

O.  Xordenskjold, 
B.d.Inst.Un.  Ups.,I, 
p.  194, 1894. 


Author's  name,  i       Remarks. 


Quartz-syenite-     Average  of  sev- 
porphyry.  eral  speci- 

mens. 


Korhyolite.  Average  of  sey- 

I  eral  speci- 

mens. 


FeSa 


80a 
Org 


1.34 


0.10 
0.03 


SO, 


0.13 


•  Q  *2ti.O 

'  or  15.0 

I  ftb38.8 

an  12. 5 


Q  15.8 
or  16. 7 
nb:ki.2 
an  la.  9 
C     0.7 

Q  27.6 
or  8.9 
ab  4«;.  1 
an  8.9 


Q  24.1 
or  10.6 
ab44.5 
an  14. 5 

Q  22.0 
or  19.5 
ab  45. 1 
an  6.4 
C     1.4 

Q  25.9 
or  16.7 
ab  37. 2 
an  8.3 
C     2.4 

Q  32.4 
or  17. 2 
ab  30. 9 
anil. 4 
C     0. 7 

Q  2<i.0 
or  17. 8 
ab36.2 
an  9.5 
C     0.9 

Ci  26.0 
or  20. 0 
ab37.2 
an   4.4 

Q  32.8 
or  13.3 
ab41.9 
an  5.3 
C     0.3 

!  Q  32.8 
or  7.8 
I  ab38.3 
'  an  9.5 
I  C     4.2 

Q  24.7 
or  10.0 
ab37.2 
an  13. 3 
C     3.6 

Q  19.4 
or  20.0 
ab36.7 
an  16.1 

Q  35.8 
or  15.6 
ab38.8 
an  7.8 
C     0.5 

Q  17.9 
or  26. 7 
ab43.0 
an  5.3 


(li   3.2     Lammersdorf,  near 
;;>;  .V';        Aad.en, 
pr  1.3         Rh.  Prussia. 


hy  5.4     Munster  am  Stein, 
;y^  ?>;.;        Rh.  Prussia. 


(ii   4.4     Hirtenberg,  Hes.«e. 

mt  1.2  I  ^ 

hml.6 


J^i   i."^  .  Melil>ocus,  Oden- 
^fi^      wald,  Hesse. 


liy  1.1     Miihlenthal,  near 
n'o:5         Miigdeburg, 


I  L.  Schmi<lt. 


Gremse. 


F.W.Schmidt. 


R.  Marzahn. 


Bod  lander. 


hmo.6        Saxony. 


by  4.3 
nit  3.0 
ap   1.4 


Miihll^rg,  Oden- 
wald,  Hesse. 


Not  stated. 


I 


hy  3.3     Biirndorf,  Riesenge-        AV.  Herz. 

m*10  ..  7...  .  "  I 


^^li        birge,  Silesia. 


hy  7.1     Vincenzo,  Campiglia    ,  C.  Dalmer. 
Marittima,  Tus- 


di    7.0     Basiluzzo  Island,  i  F.  (ilaser. 

^>'  **•"         .?'k)Han  Mands. 


hy  4.8     Mount  Kastel,  !  R.  Prendel. 

Crimea,  Russia.         I 


hy  3.2     n.  Alouchta,  Crimea,   I  A.  Lagorio. 
'       Russia.  I 


I 


hy  6.7  '  Charkha,  Crimea, 
Russia. 


hy  6.0  I  Mount  Elbruz,  Cau- 
°^^  ''^        casus. 


hy  0.9  I  Unga  Island,  Kam- 


A.  Lagorio. 


Dannenberg  and  Holz- 
apfel,  Jb.  Pr.  G. 
L-A.,  XVIII, 
p.  13,  1898. 

K.  A.  Losseu, 
Z.  D.  G.  G.,  XLIII, 
p.  5.S7,  1891. 

C.  Chelius, 

Erl.  (i.  Kt.  Ilessen, 
I,  Bl.  Rossdorf, 
p.  35,  1886. 

Chelius  and  Klemm, 
Erl.  Cf.  Kt.  Ilesse,  X, 
p.  42,  1896. 

F.  K  lock  man  n, 
Jb.  Pr.  G.  l^A.,  XI, 
I       p.  176,  1892. 

C.  Chelius, 

cf.  X.  J.  1884,  II, 
p.  419. 

L.  Milch, 
X.  J.  B.  B.,  XII, 
I       p.  156,  1899. 

C.  Dalmer, 
X.  J.,  1887,  II, 
,       p.  213. 

A.  Bergeat, 
Abh.  Miinch.  Ak., 
XX,  p.  61,  1899. 

R.    Prendel,    cf.  X.  J., 
!       1887,  II,  p.  95. 


I  A.  Lagorio, 

I      Guide  Exc.  7  Cong., 

G.  Int.,  XXXIII, 
1       p.  27,  1897. 

I  A.  Lagorio, 

I      Guide  Exc.  7  Cong., 

G.  Int.,  XXXIII, 

p.  27,  1897. 


Granite. 


Quartz-por- 
phyry. 


Granite. 


Granite. 


Quartz-por- 
l>hyry. 


Granite. 


(Tranitite. 


Quartz-tra- 
chvte. 


Obsidian. 


Li|mrite. 


I  Quartz- porphy- 
rite. 


Keratophyr. 


I 


chatka,  Siberia. 


di  3.7  '  Porobbo,  TobaLake, 
^,11  \      Sumatra. 
hmO.2  . 


A.  Dannenl)erg.    A.  Dannenberg, 

!      T.  M.  P.  M.,  XIX, 
I       p.  23;^,  1900. 

P.  Wenjukoff.       P.  Wenjukoff,  cf.  X.  J., 
1891,  I,  p,  281. 


Dacite. 


W.  Herz. 


Liparite. 


L.  Milch, 
I      Z.  D.  G.  G.,  LI, 

I      p.  69,  1899. 


Quartz-tra- 
chyte-ande- 
site. 


SOs  for  S. 
Xot  fresh. 


I  Segregation  in 
I      other  dacite. 
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CHEMICAL    ANALYSES    OF    lONEOUS    ROCKS. 


CLAa'^  I.     PERSALANE— Continued. 
RANG  2.    DOMALKALIC.    T0SCANA8E— Ck)ntlnued. 


No. 

1 

SiO, 

AlA 

Fe,(), 

FeO 

MgO 

CaO 

Na,U 

K,0 

H.,0-f  H,0— 

CO, 

TiOj 

PA 

MnO 

BaO 

Sum 

Sp.gr. 

78 

71.29 

15.  70 

1.50 

0.:^ 

0.89 

3.41  i 

4.81 

2.  :i5       0.  07 

trace 

100.32 

A3.  Ill 

l.iw 

.154 

.009 

.001 

.022 

0.55 

.077 

.025  • 

—    ' 

79 

72.70 

13.85 

2.50 

n.  cl. 

0.94 

3.  34 

4.60 

2.  46      n.  d. 

trace    trace 

100.39 

A4.  IV 

1.212 

.136 

,016 

(.032) 

.024 

.(m 

.074 

.026 

1        : 

RANCr 

2.     I)()MALK.\Lir.     TOSCANASE. 

1 

74.21 

14.47 

o.:i5 

0.50 

0.28 

1.71 

7.62 

0.10       0.23     0.15  !               0.30 

0.07     none    none 

W.  99 

Al.  I 

1.236 

.142 

.002 

.007 

.007 

.030 

.122 

.(H)l                                                                 .004 

.(101       

2 

67.88 

17.21 

2.00 

1.62 

1.52 

3.08  1 

5.71 

0.26       0.45     none    0.20 

0.  10     0.  09 

100.12 

A2.  II 

1.131 

.169  ' 

.013 

.022 

.038 

.av> 

1 

• .  0i»2 

.003                                                              .002 

.001        .001 

:\ 

67.62 

17.03 

1.30 

1.71 

1.51 

j 
3.11 

5.S<> 

1 

0. 63       0. 50     0. 10     0. 34 

0. 01     trace 

99.  72 

2.684 

\2.  II 

1.127 

.167 

.008 

.024 

.038 

.0.55 

.091 

.007                      '                                        .004 

1 

- 

RAX<T  :; 

1 

.     ALKALICALCIC.     COLC 
1.63  '     4.52        <>.  19 

:>RADASK. 

1 

64.34 

17.87 

2.55 

n.  d. 

trace 

1 

;          ' 

.100.14 

A4.  IV 

1.072 

.175 

1 

.016 

(.032) 

— 

i 

.  (rj6 

.018                        ! 

1 

1 

RANG  3 

ALKALICALCIC.     COLOR  ADASK. 

1 

64.05 

15.38 

2.20 

2.74 

2.08 

4.  30  , 

2.74 

1 

4.1.0       0.83  1  0.27  1  0.35  ,  O.m 

0.21 

0.11  i  0.08 

100.06 

Al.  I 

1.068 

.1.^, 

.014 

.038 

.052 

.077  1 

.014 

.042                                                              .007 

1 

.002 

.002       .001 

2 

63.  88 

15.84 

2.11 

2.59 

2.13 

3.97 

2.  HI 

4.  23  1     0.  (i6  j  0.  22 

0.65 

0.  21      0.  07  ;  0.  09 

99.  82 

Al.  I 

1.06.') 

.1.5  1 

.013 

.036 

.a53 

.«»71 

.  im:> 

1               1 

.045 

.008 

1 
.002       .wi  1     .001 

3 

62.  58 

19.01 

1.96 

1.44 

1.29 

5.17 

3.  45 

3.  30       0.  45  1  0.  21 

1 

none 

o.a5 

0.17  '  0.03  ;  0.13 

1              i 

99.83 

Al.I 

1.042 

.1«6 

1 

.013 

.020 

.032 

.093 

.o:>6 

.O:\ry  .                 i 

.(X)8 

.  (K»2 

'     .001 

4 

65.36 

15.48 

3.09 

1.21 

1.53 

4.14 

3.  58 

3.41 

0.  70     0.  82               '  0. 52 

0.  25     0. 19 

0.08 

100.  36 

Al.  I 

1.089 

.  152  ' 

.020 

.017 

.038 

.074 

.058 

.  (nv; 

! 

.006 

.002         .002 

.001 

5 

63.91 

17.07  ! 

1 

4.39 

1.51 

0.81 

4.47 

3.48 

3.  74  i     0.  3:i 

1 

1 

0.21 

99.92 

2.751 

AS.  Ill 

1.065 

.167  ' 

.027 

.021 

.020 

.080 

.o,v; 

.0:59 

! 
1 

.001 

140 

6 

65.68 

15.  87 

1.78 

1.25 

1.79 

3.50 

3.  20 

3.  37 

3. 10  1 

0.9:^ 

0.23 

100.  75 

A2.  II 

1.095 

.155 

.011 

.018 

.(M5 

.062 

.a5i 

.  tmi 

i     .  012 

1 

.002 

7 

65.13 

15.  73 

2.24 

1.86 

1.49 

3.  62 

2.  93 

3.  m 

1 
1.91  1  0.52               ,  0.58 

0. 23    trace 

100.27 

A2.  II 

1.0H6 

.154 

i 

.014 

.026 

.087 

.061  . 

.047 

.W2  1                  ,                                     .007 

.002     —   1 

1 

8 

67.  45 

15.51  i 

1.76 

2.21 

1.10 

3.60 

3.47 

3.66 

,             1 
0.  63  1  0. 14  1             I  0. 58 

0. 12 

100.25 

A2.  II 

1.124 

.152 

.011 

.031 

.028 

.064  1 

.056 

.039 

.007 

.001 

1 
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ORDER  4.     QUARDOFELIC.     BRITaNNA RE— Continued. 
8UBRANO  4.    D080DIC.    LA88ENOSE-4,«mtinued. 


Inclusive. 


Norm. 


Ixx»litv. 


Q  26.8 
I  or  13. 9 
I  ab40.3 

an  14. 5 

Q  27.7 
I  or  14. 5 

ab38.8 
I  an  10.0 

I 


di  0.7 
hy  1.9 
mt  0.9 
hmO.H 

(II  5.5 
hy  4.0 


Analyst. 


I 


Lyttleton,  Banks  Pen-  ,  P.  Marshall, 
insula,  New  Zea- 
land. 

Lyttleton,  Banks  Pen-     P.  Maixhall. 
insula,  New  Zea- 
land. I 


Referenire. 


Author's  name. 


P.  Marshall,  Tridvinite- 

Tr.  N.  Z.  Inst.,  XXVI,         traVhvte. 
p.  879,  1H94. 

P.  Marshall,  Tridvniite- 

Tr.  N.  Z.  Inst.,  XXVI,  I      trihvte. 
p.  379,  1894. 


Remarks. 


Mean  of  :i 


Mean  of  2. 


SrBRANG  5.     PERSODIC.     MARII'OSOSE. 


SrO 
LWO 


trace 
trace 


Q  26.5 
or  0.6 
ab63.9 
an  n.S 

Q  24.2 
or  1. 7 
ab48.2 
an  15. 3 
C     1.9 


dl    1.9 
wo  0.4 
mt  0.5  ' 
il     0.6 

hy  5.0 
mt  3.0 


Near  Mariposa,  Mari- 
posa County, 
California. 

Towakaima  Falls, 
Barama  River, 
British  Guiana. 


W.  F.  Hille- 
brand. 


J.  B.  Harrison. 


H.  W.  Turner,  .  Aplite. 

17A.  R.  U.S.  G.  S.,I, 
p.  721,  189«. 

J.  B.  Harrison,  Granite. 

R.G.  N.  W.  Di8tr.,II, 
1898,  p.  10. 


Also  in  J.  G., 
Ill,  p.  403, 
1895. 

I)rie<l  at  100®. 


Q  21.7 
;  or  3.9 
j  ab49.3 

an  15. 3 
I  C  1.1 
i 


^y  ^^'-^  .  t^ssecjuiho, etc., rivers,  I  Assistantof  J.  B.    J.B.Harrison, 
Jf^  i'^        Bntish  Guiana.         '       Harrison.  R.  (i.  Ess.  riv 

I  mx\  p.  52. 


il    0.6 


ers. 


Granophyre. 


A  veraf^e  sample. 
Dried  at  100*. 
Alkalies? 


SUBRANG  2.     l>Ol»()TAS.^I(!. 


Q  29.3 

I  or  26. 7 

I  abl3.6 

an  15.0 

C     4.8 


I 


hy  4.2    Scr>gliatelle,  Ponza 
Island,  Italy. 


G.  Aichino. 


V.  Sabatini, 
B.C.G.I.,XXIV, 
p.  252, 1893. 


Retinite. 


ST'BRANG  .3.     SODIPOrASSH'.     AMIATOSE. 


8 

SrO 

Cu 


8O3 

CI 

SrO 


0.07 
0.04 
0.01 


0.» 

trace 

0.02 


Q  20.0 
or  23.4 
ab23.1 
an  20. 6 

Q  19.3 
or  25. 0 
ab23.6 
an  18. 1 


•Ji  0.8  I  Gapnon  Mine,  Butte,      H.  N.  Stokes.        \V.  H.  Weed, 
^[^^l\      Montana.  ■  J.  (J.,  VII, 

'  p.  739,  lHSf{). 


mt  3.2 
11     1.2  I 


Jl*    1?  j  Walkerville  Station, 
nit  4!  2        B"^^«»  Montana. 


H.  X.  Stokes.  .  \V.  H.  Weed, 
J.  G.,  VII, 
p.  739,  1899. 


( f  ranite. 


Granite. 


Complete  in  B. 
U.S.CJ.S.,168, 
p.  117, 1900. 

Near  harza<«e. 

Complete  in  B. 
U.S.G.S.,168, 
p. 116, 1900. 


SO, 
SrO 


NIO 


none 

0.04 

trace 


0.07 


I 


Q  16.7 
or  19.5 
ab29.3 
an  25. 9 
C     0.2 

Q  20.6 
or  20. 0 
ab30.4 
an  19. 2 


Q  19.4 
or  21.7 
ab29.3 
an  20.0 

Q  24.2 
or  20.0 
ab26.7 
an  17. 2 
C     0.6 


Q  23.5 
or  21. 7 
ab29.S 
an  15. 8 


hy  3.2  I  Hiawatha  Creek, 
If '  J-  ?  I      Butte  District,  Mon- , 
'      tana.  ' 


H.  N.  Stokes. 


di  1.1 
hy  3.3 
mt  2. 6 
il  0.9 
hml.4 

di  1.8 
hy  1.2 
mt  4.9 
hml.O 

hy  4.5 
mt  1.4 
il  1.8 
hmO.8 


Q  22.9 

hy  4.4 

or  23. 4 

mt3.2 

ab24.6 

il     1.1 

an  17. 8 

C     0.1 

Mount  Carhon,  West     T.  M.  Chatar.1. 
Elk  Mountains,  Col- 
ora<lo. 


Sultan  Mountain,  San 
Juan  County,  Col- 
ora<io. 


L.  G.  Eakins. 


Waller  Defeat  shaft,  j  G.  K.  Moore. 
Washoe,  Nevada. 


Wee<l  and  Tower, 
B.  r.  S.  (i.  S.,  168, 
I>.  119,  1900. 

W.  Cross. 
14  A.  R.  r.  S.  G.  S., 
I>.  227,  1894. 

W.  Cn)ss, 

B.  r.  S.  G.  S.,  148, 
I>.  180,  1897. 

G.  F.  Becker, 

M.  r.  S.  G.  S.,  Ill, 
p.  282,  1882. 


Andesite-|x)r- 
phyry. 


Quartz-porphy- 
i       rite.  , 


S.  of  Carbon  Ridjre, 
Eureka  District, 
Nevada. 


5*   i-S  i  Silver    Lake    House, 
^,ll\      Pyramid  Peak,  El- 

il     1.1 


W.  H.  Melville.     Hague  an<l  Iddings, 

•M.  r.  S.  G.  S.,  XX, 
J).  264,  1892. 


dorado  Co.,  C%J. 


G.  Steiger. 


I 

I  W.  Lindgren, 

I  A.  J.  S..  Ill, 

I  p.  306,  1897. 


i 


Augite-diorite.    j  Drieii  at  100®. 


Mira-andesite.  Also  in  Hague 
and  Iddings, 
B.  U.S.  G.  S., 
17,  p.  33, 1885. 

Andesitic   j»er-  , 
lite. 


Granodiorite. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    BOCKS. 

CLASS  I.     PERSAL'ANE— Continued. 
RANG  ».    ALKALICALCIC.    COLORADASE— Continued. 


No.         SiO,       AlA     FeA      FeO     MgC)     CaO      Na,0      K^O      H./)-f  H/)-      CO^     TiOjh^.Os    MnO     Ba(M     Sum      Sp.gr. 


9 
Al.  I 

10 

A4.  IV 

11 
A3.  Ill 

12 

A  I.  I 

18 

Al.  I 

14 
A4.  IV 

15 

A3.  Ill 

16 
A3.  Ill 

17 

A3.  Ill 

18 
B3.  IV 

19 
A4.  IV 

20 
A4.  IV 

21 
AS.  Ill 


1 

A8.  Ill 

2 

A2.  II 

3 

A3.  Ul 


70.  75  ,  15.  18 


1. 179 


.148 


64.48  16.50  I 
l.07r>         .ir,2  I 

68.26  14.. '{5  I 
1.13W         .141 

65.69  16.41 
i.(wr>         .161 

65.58  16.89 
1.092  .iiki  j 

65.79  ;  16.58 

1.097  .1K2 

68.  71  17.  28 

1.062  .169 

tJ:^  17  j  17. 15 

1.053  .168 

61.98  IS.  47 

I 


1.031 


IM 


67.  85  I  18.  89  : 

I 

1.131  I  .1^ 

67.62  15.98 

1.127  .156 


I 


66.55 


I       1.109 


15. 61 
.l.')3 


I 


66.27  ;  18.66 

1.106  .183  I 


0.98 
.oot; 

8.47 
1.80 

.(K»S 

0.78 

.oa'» 

1.00 

.001) 

5.  18 

.032 

2.41 
.015 

2.84  ! 

•    .018 

1.98 

.012 

1.27 

.008 

4.  87 
.027 

2.42  I 

.015  ' 

1.99 
.013 


1.48,0.78     8.(n>       8.05       3.62       0. 51      0. 10     none 

.U19         .017         .tf»5  .049  .038 


n.  «1.       1.60     4.42        8.18        8.72 

(.014)  .040  .078  .o:h)  .039 


2.94 


2.84      1.18 

.032  I       .018 


2.85        2.45        8.<34        8.17  I 

.Unl  .(MO  .0:W 


I 

I 

2.  74      1.42'  ;i.  86  2.  89  5.  24  i     1 .  20 

.038       .i«6       .ix'*}  .im  .a'xi 

2.:i8  '  1.17     8.24  2.71  4.59        1.98 

Am  I       .(r29         .(VV8  .044  .049 

n.  d.      O.i^S     8.95  2.84  I     4.68        1.83 

^.064)          ArS^         .OM  .037  .049 

1. 16     2.  98     5.  H>  2.  60  4.  22       0.  96 


.016 
1.31 

.018 

2.  28 


.073  .092  .042  .ai.j 

2.17  I  4.17  8.08  4.19       2.51 

.054  j  .074  .050  ■  .045 

2.66  4.81  2.92  3.92       2.28 


.031 

.067 

n.  d. 

0.60 

(.016) 

,015 

n.il. 

1.33 

(.051) 

.033 

n.  d. 

0.51 

(.030) 

0.13 

n.  d. 

0.66 

(.026) 

.017 

.077 


.047 


.042 


4.  82  1 

2.88    ; 

8. 42 

2.23 

.086 

.039 

.036 

4.44 

3.18 

2.87 

0.99 

.079 

.051 

.031 

! 

8.49  2.89  4.29       4.81 

.062  .047  .046 

4.89  I  3.a5  8.89       0.70 

.087  .On\i  .036 


RANG  3.     ALKALICALCIC.     COLORADASE. 


0.42 
.005 


0.10 
.001 


0.44 

.006  . 

0.46 

.006 


trace 


trace 


trace     0. 12  :  100. 18 
.001 

;  100.26 


trace 


0.70 

.010 

trace 
tra4"e  i 


67.74 

1.129 

67.33 
1.122 

62.91 

1.049 


16.18        1.50        1.96 
.158  .009  I         .028 


16.20       1.40 


.159  '         .009 


19. 13       0. 98 


2.73 

.008 

3.20 

.014 


100.19 


100.83 

2.  581 

150 

100.85 

2. 540 

15° 

100.37 


100. 43  ;  2.  707 

!  ^^^"^ 

'  100.59  !  2.525 

170 

100.65  '  2.601 


I 


18° 


100.96 


100.73 


100.57 


100.21 


1.86 

4.41 

4.92 

1.30 

0.86 

0.10 

: 

1  trace 

100.28     ; 

.034 

.078 

.079 

.014 

1 

1.31 

2.81 

3.15 

2.14 

1.84 

0.80 

0. 16     trace 

0.05 

99.92 

.038 

•    .060 

.051 

.028 

.010 

.001     

— 

1.69 

4.28 

3.94 

3.38 

0.63 

1 

: 
1 

100.14 

.042 

.077 

.063 

.035 

PERSALANE YELLOW8TON08E. 
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ORDER  4.     QUARDOFELIC.     BRITANNARE— Continued. 

SUBRANO  3.    SODIPOTASir.    AMIATOSE— (^^ontlnued. 


Inclusive. 


LcH'alitv. 


Analyst. 


Reference. 


FeSs 
NIO 
SrO 
LisO 


0.06 
none 
0.04 
trace 


X 

SO.T 

CI 


X 

SOa 

CI 

LijO 


0.77 
0.17 
0.03 
0.24 


0.61 
0.20 
0.09 
trace 


Q  31.3 
or  21.1 
ab  25. 7 
an  15. 3 
C     0.6 

Q  IS.  4 
or  21.7 
Jib2«.2 
an  20. 3 

I  Q  31. G 
I  or  21.1 
ab21.0 
'  an  14.2 
|C     1.2 

I  a  20.5 
.  (.r  31.1 
I  ab20.4 
I  anlG.7 

;  r     0.6 

Q  22.0 
,  «.r  27.2 
I  ab23.1 

an  1(1. 1 
:  C     1.5 

Q  23.0 
c.r  27.2 
ab  ly.  4 
an  In.  1 
r     2. 2 


Q  17.6 
or  25.  () 
ab22.0 
on  22.2 

Q  17.0 
or  25.0 
nb26.2 
an  20. 3 

Q  15.4 
or  23.4 
ab  24. 6 
an  21. 4 
C     1. 5 

Q  28.7 
or  20. 0 
ab20.4 
an  23. 9 
C      1.9 


Q  23.7 
or  17.2 
nb26.7 
an  20. 6 


Q  23.2 
or  25.6 
ab24.6 
an  16. 7 


Q  19.1 
or  20. 0 
ab  :J0.  9 
an  24. 2 


hy  2.7  1 
mt  1.4  , 
il     0.8  ' 

1 

di  1.2  1 
hy  9.2 


North  Fork  of   Tuo-  |  W.  F.  Hille- 
lumne  River,  Ama-  i       brand, 
dor  County,  Cal.       i 


hv  5.3 
mt  1.9  I 


hy  7.2  . 
mt  1.2  t 
il     0.9 


hy  5.9  ; 
mt  1.4 
il     0.9 


hvlO.9  ! 


dl  2.6  I 
hy  6.2  I 
mt  3.5  ' 


hv  5.4 
mt  4.2 


hv  9.3 
mt  2.8  , 


N.  S.  de  Guadelupe, 
Ti.  Mexico,  Mexico. 


Skrutten,  Helsinj^- 
land,  Sweiien. 


Nocchetto,  Mount 
Amiata,  Tuscany. 


Casa  la  Fornacina, 
Mount  Amiata, 
Tuscany. 


Mount  Amiata,  Tus- 
cany. 


A.  I-^orio. 


H.  Santesson. 


J.  F.  Williams. 


J.  F.  William*^. 


L.  Ricciardi. 


Near  Adami  Mine,  R.  I^psiu.**. 

Laurion,  CJreece.       I 


SE.  slope  of  Acropo-  i  H.  S.  Washing- 

lis,  Perjramon,  Asia  ■      ton. 
Minor. 

Kara  Tash,  Smyrna,  H.  S.  Washing- 
Asia  Minor.  ion. 


hy  3.7 


di    1.3 
hy  9.7  I 


di    0.4 
hy  5.0  1 


hy  5.2 


Cap  Blanc,  n.  Mener-     Duparc  and 
ville,  Algeria.  Pcarce. 


Dra  zeg  Etter,  n.  Duparc  and 

Meneryille,  Algeria.        Pearce. 


Cap  Blanc,  n.  Mener- 
yille, Algeria. 


Cap  Blanc,  n.  Mener- 
yille, Algeria. 


Duparc  and 
Pearce. 


Duparc  and 
Pearce. 


H.  W.  Turner, 

17A.  R.  U.S.  G.S.,I, 
p.  702,  1896. 

A.  I^agorio, 
T.  M.  P.  M.,  VIII, 

p.  458,  1887. 

F.  Svenonius, 
G.  F.  F.,  X, 

p.  278,  isas. 

J.  F.  Williams, 
N.  J.  B.  B.,  V, 

p.  408,  1887. 

J.  F.  Williams, 
N.  J.  B.  B.,  V, 

p.  410,  1887. 


L.  Ricciardi, 
Gazz.  Chem.  Ital., 
XVIII,  1888. 


R.  Lepsiu.^j, 
G.  von  Attika,  Berlin, 
1893,  p.  90. 

H.  S.  Washington, 
A.  J.  S.,  Ill, 
p.  49,  1897. 

H.  S.  Wa.«hington, 
A.  J.  S.,  Ill, 
J).  45,  1897. 

Duparc,  Pearce^  and  Rit- 
ter,    Mem.    Soc.   Ph. 
Genev.,  XXXIII, 
p.  59,  1900. 

Duparc,  Pearce,  and  Rit- 
ter,   Mem.    Soc.    Ph. 
Genev.,  XXXIII, 
p.  129,  1900. 


Author's  name. 


Biotite-granite. 


Andesite. 


Andesite  brec- 
cia. 


Remarks. 


Trachyte.  |  SO,  for  S.? 


Tra<^-hvte. 


Trachvte. 


Granite. 


SO,  for  S.? 


I  Biotite-<lacite. 

I 

I 

'  Augite-andesite. 


Hypersthene- 
dacite. 


Dacite. 


Near  hartz(.)se. 


Dried  at  110°. 


Dried  at  110®. 


Duparc,  Pearce,  and  Rit-    Dacite. 
ter,    Mem.    Soc.    Ph.  I 
Genev.,  XXXIII, 
p.  59,  1900, 


Not  fresh. 


Duparc,  Pearce,  and  Rit- 
ter,   Mem.    Soc.   Ph. 
Genev.,  XXXIII, 
p.  59,  1900. 


Da<ite. 


SUBRAXG  4.     DOSODIC.    YELLOWSTONOSE. 


,  Q   21.9 

or    7.8 

I  ab41.4 

I  anl>0.9 

!  Q  31.6 

I  or  12. 8 

ab26.7 

an  13. 9 

C     3.6 

Q  13.6 
or  19.5 
abSa.O 
an  21. 4 
C     1.2 


di  0.8 
hy  5.6 
mt  2.1  I 


hy  5.8 
mt  2. 1  I 
11     1.5 


hy  9.2  ; 
mt  1.4 


0])imika  Narrows, 
Lake  Temiscaming, 
Quebec. 

Near  East  Clarendon, 
Vermont. 


Dorsey'B  Run, 
Howard  County, 
Maryland. 


F.  G.  Wait. 


H.  N.  Stokes. 


W.  F.  Hille- 
brand. 


G.  C.  Hoffmann, 
A.R.G.S.Can.,IX, 
p.  19  R.,  1898. 

B.  U.  S.  G.  S.,  148, 
p.  71,  1897. 


C.  R.  Keyes, 

15  A.  R.  IT.  S.  G.  S., 
p.  722,  1895. 


Granitite. 


Granite. 


Biotite-granite. 


Not  described. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 
CLASS  I.     PERSALAKE— t^ontinued. 

RAN<T  3.     ALKALICALCIC.    COLORADASB— Oomlnrifd. 


No.  SiO, 


I 
A1,0,     Fe.O, 


4 

Al.  I 

5 

A2.  II 

6 
A2.  n 

7 
A2.  II 

8 
A2.  II 

9 

A2.  n 
10 

A2.  II 
11 

A2.  n 
12 

A2.  II 

13 

A2.  II 

14 
AL  1 

15 

AL  I 

16 

A2.  II 
17 

A2.  n 

18 
AL  I 

19 

A2.  II 

20 

A2.  II 


I 


65.  2S  . 
1.067  j 

67.54 

1.126  I 

66.05 

1.101 

65.97 

1.100 

65.60 

1.093 

64.85  ^ 
1.081  ■ 

65.66  { 

l.OM  • 


16.94 

.166 

17.02 

.167 

16.96  j 

.166  : 

16.53 

.162  I 

I 

17.61 

.173 

16.57  j 

.162  j 

15.61  : 

I 

.153  , 


64.2 


17.84 
1.071  i         .175  I 


I 

I 

65. 6:^  I 

1.094 

64.61 

1.077 

64.23 
I       1.071 

63.  76 
L063 

63.42 
L067  ; 

61.50 

1.015 


I 


68.10 

1.135 

67.01 

1.117 

63.66 

1.061 


17.00 

.167 

IH.  (i2 

.182 

16.34  i 
.160  ! 

16.01   j 

.157  ; 

17.16  I 

.169 

17.42  ! 

I 
.170 

14.97 

.147 
18.03 

.175 

17.05 

.167 


1.60 
.010 

2.97 

.019 

2.59 

.016 
2.59 

.016 

0.95 
.006 

2.10 

.013 

2.10 

.013 

3.36 

.021 

2.55 

.016 

2.7H 
.017 

1.07 
.007 

2.22 

.014 
3.09 

.019 

4.66 
.029 

2.78 
.017 

0.66 

.004 

L97 

.013 


FeO     MgO  I  C'aO  ,  Na,0 


K,0      H,0-  H.O-    CO,  I  TiOj     P^Oj  I  MnO     BaO       Sum 


Sp.  gr. . 


1.91 


1.  31  !  3.  85       3.  57  >     3. 02  i     0.  88     0. 18  !  0.  25 


.027         .03^         .069  .058  ' 


0.34 

.005 

1.38 

.019 

1.72 

.024 


0. 13  i  3.  36       4.  62  I     2.  28       0.  55 


.003         .060 


2. 08     3. 37       4.  20  i     2.  53       0.  69 


I 


.052         .060 

2.11  I  3.37 

.053         .060  I 


I 


3.41        2.67       1.23 


.(m  ; 


.028 


0.66 
.008 

O.W) 
.010 

0.34 

.004 

0.42 

.005 


0. 19  I  trace  ,  0. 19 

.001       .001 

trace    trace 
trace    none 


I 


trace    none  ! 


I 


2.  76  !  1.  49     3.  72  ; 
.038         .038         .OiW 


4.36  j     2.  .36 

.070  '         .025 


0.59 


2.15 

.030 

2.07 

.029 


2.14     4.01  ,     3.71        3.10       0.35 

.OM         .072  .060  .03:? 

2.46     3.64  ;     3.a5       2.03  \     1.07 


.062         .065  ; 


.059 


1.29  !  2.00     3.42  ,     3. 84  |     2.48  I     1.32  | 


.018  ,       .050         .mi  \         .062 


.026 


1.19     2.03  3.4S  4.42  l.M       2.00 

I 

.017         .051          .062            .071  .018 

0. 95     0. 85  4.  20  4. 37  !  2.  36       0. 93 

.014  I       .021  ]       .075  j         .071  |  .025 


0.75 

0.16 

none 

.009 

.001 

— 

0.91 

0.14 

none 

.011 

.001 



1.37 

trace 

none 

.017 

— 

— 

0.32 

0.16 

none 

.ow 

.001 

0.27 

trace 

0.07 

none 

.001 

0.25 

none 

0.:^) 

tra<^e 

99.78 


100.  a5 


100.  22 


100.  33 


100.:^ 


100.03 


I  100.27 


10().  33 


I  100.32 


I 


1.58     2.47 

.022  ■      .062 
1.96 


3. 07       3.  49       2.  59       1.  76 

.a'.5  .a5(5  I         .027 

0.57 


2.43     4.55       3.9S  I     2.84 

.028  ,       .061  ;       .0x1  .0«>4  I         .030 

1.50  I  1.64     4.65       4.51        3.04,     0.28 


0. 47  I  0.  30  ;  0.  50 
.006 


.002 

0. 18  I  trace 

.001 


I 


.021  I       .041         .083 


1.09 
.015 

1.10 
.015 

0.72 

.010 

2.62 

.036 


1.26     5.33 

.032  I      .094 


.073 


.032 


3.99       1.29  I     2.44 
.064  '         .014 


LIO 

3.04 

3.46 

.016 

.054 

.056 

0.84 

3.99 

4.42 

.021 

.071 

.071 

L99 

3.89 

4.13 

.oso 

.070 

.066 

2.93 
.031 

3. 5;^ 

.037 

3.09 

.033 


1.28 


0.91 


1.19 


0.  28  I  0.  23  I  0.  52  |  0.  25 

.006  I       .002 

0. 16  I  0.  35     0.  26 


0.  35 

.004 

none 


0.09 

.001 

0.04 


0.19 

.001 

0.17 

.001 


100.23 


91^  91 


I 


99.95  I 


.002 


0. 60     trace 
.004  ,    — 


0. 92 


0.07 

0.16 

0.09 

none 

.001 

.001 

.001 

— 

0.10 

0.09 

0.10 

.001 

.001 

.001 

0.27 

0.14 

.002 

.002 

100.  2^) 


99.  9(5 


100. 11 


2.736 

ie« 


1(K).  40  : 


100.08 
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ORDER  4.     QUARDOFELK;.     BR  IT  ANN  ARE— Continued. 

SUBRANG  4.    D080DIC.     YELU>W8TONOSK— ConUjmud. 


tnclufiivts 


CI 


CI 

L1,0 


SO. 
CI 


CI 
LtfQ 


CI 


SOs 

CI 

LiaO 


8O3 

CI 

LiaO 


SO3 

CI 

U2O 


FeSs 
NIO 
8rO 


CI 
NIO 
SrO 
LI4O 

NIO 


80, 
LijO 


CI 
SrO 


turn*? 


ct  O.lfi 

UiO        0,03 


0.U3 


0.13 
0,09 
0.09 


trac«t 
none 
0.03 


none 


0.13 
0.12 
O.Sfi 


trace 
none 
0.03 


trace 
trace 
0.04 


trace 
trace 
0.01 


1.61 
none 
0.06 
trace 


trace 
none 
0.09 
trace 

0.19 


0.35 
0.08 


0.03 
0.08 


Norm. 


Q  22.0 
or  17, 8 

iinl».2 
C     0.7 

Q  24.5 
or  MS 
ab»9.S 
an  I**  7 

V      0.  H 

y  2U& 
or  15.0 

an  1^.  7 
C     1.1 

I  Q  a.'i.fi 
iir  15.4 

'  an  Itt.  7 

1  C    i,y 

I  ^   19.H 
or  13.9 

I  an  IK.  3 
I  C     h2 


I 


Q  19,3 
or  lfi,3 

nnl9.i 

il  2,\0 
or  112 
ab3lJ.9 
Anli^.l 

c    II  : 


I  Q  22.3 
,  or  14.5 
;  nb32.6 
an  17.0 
I  C     2.7 

li  23.1 
;  <»r  10.0 
I  nb37.2 
I  an  17. 2 

C  1.6 
i 


8rO 
LisO 


0.08 
none 


,  Q   19.8 

!  or  13.9 

I  ab37.2 

!  an  20. 9 

,  C     1.1 

I  Q  23.5 
or  15. 0 
I  ab29.3 
I  an  15. 3 
1  C     2.2 

'  Q  16.6 
I  or  16. 7 
'  ab:«.5 
I  an  20. 3 

I  il  14.2 

,  or  17.  H 

I  ab3«.3 

i  an  17. 8 

1  Q  21.8 
I  or    7.8 

ab33.6 
I  an  22. 5 

C     1.1 

Q  28.7 
or  17.2 
ab29.3 
an  15. 0 
C     0.6 

Q  18.2 
or  20.6 
ab37.2 
an  18. 6 

Q  15.6 
orl7.3 
ab34.6 
an  18. 9 


mt  2.3 
iJ     L2 


by  0.8 
n  1.2 
hm  3. 0 


hj'  5.2 
rot  3,7 


hy  A.  7 
tilt  3.7 


mt  1.4 

n     JA 


lU  an 

mt  3,0 
11    r.7 

hy  6.2 

mt  2.8 
11     2.ti 


hv  5.0 
mt  4.2 
II     0.6 


hv  5.1 
mt  3.8 


hy  2.1 
mt  3. 2 
hm  0. 6 


hv  7.5 
mt  1.6 
il  0.9 
pr   1.6 


dl  1.8 
hy  6.2 
mt  3.2 
il     0. 9 

dl 


Locality. 


AtmlyBt. 


I 


Reference. 


Silver  Wreath  Tunnel,    G,  Kteiger. 
Willow  CiwkDist, 
Bailee  Co.,  Idaho. 


W,  Lin^Kren, 
18A.R.r.S.t;.H..lII, 
p.  MQ,  im%. 


Elec'trie  Peak,  Yt^U      I 
]ow@t<jtie  National 
Park, 


Eleetric  Pi.ak,  Yel- 
lowstone National 
Park. 


Electric  Peak,  Yel- 
lows^! one  Natioiiul 
Park. 


Electric  Peak,  Yel* 
lowatane  National 
Park. 


Sepulchre  Mountain, 
Yellowstone  Na- 
tional Park. 


Fan  Creek,  Yellow- 
stone National 
Park. 


Crescent  Hill,  Yel- 
lowstone National 
Park. 


Crater  Mountain, 
Yellowstone  Na- 
tional Park. 


Needle  Mountain, 
Yellowstone  Na- 
tional Park. 


^1  -*•-  I  Hurricane  Ridge, 
^['^l  Crandall  Basin, 
""^^•^        Yell.  Natl.  Park. 


il  0.6 
hmO.3 

hy  3.2 
mt  3.5 
hm2.2 
ap   1.4 


hy  2.7 
mt  3.9 


dl  0.9 
hy  2.5 
mt  0.9 


hy  8.1 
mt  3.0 
ap  0.6 


Indian  Creek  Lacco- 
lith, Y'ellowstone 
National  Park. 


Johnson  Gulch,  Lead- 
ville,  Colorado. 


Copper  Mountain, 
Leadville,  Colo- 
rado. 

Gold  Hill,  Ten  Mile 
District,  Colorado. 


J.  R  Whitfield,  I  J.  P.  Iddinpa, 

.       12A.K.r.  S.O.S.,I, 

:     p,  mi,  imi. 

T 

.r.  E.  Whitfield. !  J.  P.  Iddiujts, 

.;,    p,  &27,  imu 

I 

-J.  E.  Whltlield.  I  J.  P.  IddinpB, 


I 
Author*!  imme.  |       RemarkB. 


-I- 


12A.R.  U/aG.  a,I,   '    "dii*rite- 
j      p.  027,  1891.  ,      poqihyrite, 


Biol;]  te->f  rani  te- 


Quartz-niiea-         80,  for  S. 
dior  i  ee.  N  ear  laasen  uee. 


Quart  SI*  ruii-a*        SO^  for  S. 
dioritt^. 


Quartz-Duea-        SO^  for  9, 


! 

Klt?ctric  Peak,  Yel-  I 

>owHtoive  National  \ 
Park. 

Sepuk-hre  Mountain,  ! 

Vell<iWHtonu  Na-  | 
tiiinal  Park. 


J,  R  WhilHeld.,  J.  P.  IddinK^, 
t      p.  027,  18fH. 


J,  E.  Whittield.    J,  1',  Iddinizi^, 

I2A.  K.  U.S.G.R,I, 

J,  K,  Whiltield.    -L  [\  IddiriRs, 

l2A.Kr.RG.55.,I, 

1..  (MH,  imh 


I  J.  E.  Whitfield.    J.  P.  Iddinj?s, 

12A.  R.U.S.G.S.,1. 
'  J).  648,  1891. 

I  ' 

i  J.  E.  Whitfield.  I  J.  P.  Iddings, 

I  M.U.S.G.S.,XXXI1, 

]).  81,  1899. 

J.  P.  Lhlings, 

M.U.S.G.S.,XXXI1, 
p.  272,  1899. 


J.E.Whitiield. 


i  H.  N.  Stoke?*.     I  Hague  and  Jaggar,           | 

'  B.  U.  S.  G.  S.,  168,       i 

I  ].,  m,  1900. 

i 

.  H.  N.  Stokes.        Hague  and  Jaggar, 
I  I       B.  r.  S.  G.  K  168, 

1  j       p.  96,  1900. 

!  W.H.Melville.  '  J.  iMddings, 

M.U.8.G.S.,XXXII, 
I  p.  261,  1899. 

I 

W.H.Whitfield.   J.  P.  Iddings, 

M.U.S.G.S.,  XXXII, 

p.  61,  1899. 


W.  F.  Hille-         W.  Cross, 
brand.  M.  U.  S.  G.  S.,  XII, 

p.  332,  1886. 

L.  G.  Eakins.        W.  Cross, 

B.  U.  S.  G.  S.,  148, 
p.  176,  1897. 

W.  F.  Hille-         W.  Cross, 
brand.  14  A.R.  U.S.  G.  S.,  II, 

p.  227,  1894. 


Quartz-niien- 
diorite.  1 


(|tiartz-uii(^'a- 
diorite. 


Daeite. 


Hornblende- 
mica- 
andesite. 

Hornblende- 
niica-andesite- 
jwrphyry. 

Hornblende-  1 
niica-ande-  I 
site. 


I 


(Tranite-i)or- 
phyry. 


Diorite. 


Quart  z-diorite- 
porphyrite. 


Hornblende- 
mica-por- 
phyrite. 

Porphyry 


Diorite-por- 
phyry. 

Quartz-horn- 
blende-mica- 
porphyrite. 


Near  tonalo.'-e. 


SO,  for  S. 
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CHKMirAL    ANALYSES    OF    IGNEOUS    ROCKS. 


CLASS  I.     PER8ALANE— ContinuwL 
RANG  3.    ALKALICALCIC.     COLORADASE— Continued. 


No. 

SiOj 

AM), 

FeA 

FeO 

1 

CaO 

Na^O 

1 

KX) 

1               • 

U,0-    H/)-    CO,     TiO. 

! 

PA    MnO  !  BaO 

Sum 

»Sp.  gr. 

21 

02.  85 

16.21 

3.08 

L46 

1.47 

1 

4.  72  ' 

3.  49 

3.  10 

2.03  '  0.2?t>  '               0.41 

0.48     0.15     0.11 

9*».a5 

i 

Al.  I 

1.04« 

.159 

.020 

AfM 

.l«7 

.0S4 

0.50 

.  ox; 

f                      .005 

.003         .002         .001 

22 

61.42  1 

17.  69  ' 

4.24 

1.74 

l.Sl 

5.  2t) 

3.  14 

3. 19 

1 
0.97  I 

0.37 

0. 14     0. 19     0. 09 

100.  28 

Al.  I            i 

! 

1.024 

.174 

.  rrj7 

.  (rj5 

.  045 

.094 

.  050 

.034 

.005 

.001         .00:5         .001 

2:^ 

59.29  ; 

21.27 

3.  33 

1.04 

1.12 

5.  25 

3.  39 

3.  (Kl 

1.63  ' 

0.  23     0.  21 

99.76 

2.  596 

1 

A2.  II 

.9S« 

.208 

.020 

.014 

.  (rjh 

.(HU 

.  055 

Am 

.002         .003 

14. 5»; 

24              i 

63.  SO 

17.81 

3.42 

0.  S3 

2.  07 

5.12 

4.27 

2.  2ti 

0.8H 

99.96 

■ 

A3,  ni 

LCfeS 

.174 

.021 

,011 

.(»52 

.(nil 

0.  (-.9 

.02  J 

26 

68.12 

16.24 

1.26 

2.08 

l.:55 

3.80 

3.  S9 

2.54 

0.  40                               0.  25 

0. 14     0. 10     0.  09 

100.28 

Al.I 

i.iao 

.159 

.008 

.«W) 

.0:U 

.06« 

.OrW 

.027 

.003 

.001       .001       .001 

26 

68.10 

15.  18 

1.  34 

1.70 

2.  m 

4.66 

3.  71 

1.48 

0. 55                              0.  35 

0. 18     0.  20     0.  Ot) 

99.57 

.  A2.  11 

1.13.5 

.149 

.OOH 

.024 

.05J 

.083 

.  059 

.on; 

.004 

.001-!      .003  ,    — 

I            1 

^27 

64.48 

19.28 

1.40 

1.78 

l.ei4 

5.06 

4.41 

1.12 

0.(M>  . 

,', 

99.23 

B3.  IV 

i.07r, 

.189 

.009 

.02.'> 

.041 

.090 

.071 

.012 

1 

1 

28 

64.52 

18.31 

0.  90 

2.51 

2.  .^5 

5.  11 

4.tU 

1.25 

0.20                            j 

99.79 

A3.  Ill 

1.075 

.179 

.006 

.035 

.059 

.0<»l 

.075 

.014 

1 

29 
A2.II 

64.24 
1.071 

18.67 

.183 

1.40 

.009 

1.96 
.028 

1.48 

.037 

4.11 
.073 

4.14 

.(W7 

1.71 

.018 

1.18 

0.76 

.009 

0. 08     trac« 
.001      

100.20 
.05 

100.15 

30 

63.81 

17.07 

2.11 

2.15 

2.2S 

4.97 

4.08 

1.% 

1.  03                              0.  :i8 

0. 10     0. 09  1  0. 04 

100. 10 

A1.I 

l.Of^l 

.167 

.013 

Am 

.047 

•  iwy 

.0tJ6 

.021 

;                 .005 

.001       .001  ,    

31 

67.33 

15.93 

1.90 

1.59 

IJ\S 

4.09 

3.76 

2.46 

0.  66     0. 19 

0..36 

0.11     0.09 

0.08 

100.18 

ALl 

L122 

.156 

.012 

.022 

.041 

.073 

.060 

.025 

1 

.005 

.001       .001 

.001 

32 

66.94 

16,49 

1.41 

1.87 

1.98 

4.77 

3.88 

1.65 

0.  22     0.  35 

0.30 

0. 12     0. 13 

0.07 

100. 23 

ALI 

l.llG 

.161 

.009 

.027 

.050 

.086 

.063 

.018 

.0(M 

.001  ,     .002  i    

1 

33 

66.65 

17.61 

0.93 

1.67 

1.26 

4.44 

4.59 

1.70 

0. 41      0. 03 

0.33 

0.18  j  0.07  ;  0.12 

99.99 

ALI 

1.111 

.172 

.006 

.024 

.032 

.079 

.074 

.018 

.004 

.001  '      .001 

.001 

34 

66.65 

16.15 

1.52 

2.36 

1.74 

4.53 

3.40 

2.65 

0.  72     0. 18 

0.38 

0.10 

0.10 

0.07 

100.57 

ALI 

1.111 

.158 

.009 

.033 

.044 

.080 

.053 

.029 

.Ol>5 

.001 

.001 

35 

65.43 

17.11 

2.39 

L19 

1.48 

3.88 

3.66 

2.83 

0. 36     0.  20 

.  0.83 

trace 

0.70 

100.26 

A2,n 

L091 

.168 

.015 

.017 

.037 

.070 

.a59 

.030 

i 

'      .010 

.010 

36 

71.63 

13.86 

0.46 

2.76 

trace 

3.26 

3.40 

2.65 

0.89 

i 

1  trace 

0.20 

99.11 

2.68 

B2.  ni 

I.IM 

.186 

.008 

.088 

— 

.058 

.av) 

.028 

.001 

37 

66.02 

17.06 

2.14 

3.01 

L97 

4.64 

3.98 

L44 

0.36 

1  0.05 

100.67 

2.544 

AS.  m 

1.100 

.167 

.013 

.012 

.049 

.083 

.064 

.016 

1      .001 

38 

65.10 

16.16 

3.28 

0.90 

1.82 

4.30 

3. :« 

2.40 

2.58 

n.(L 

0.30 

100.19 

2.574 

A3.  Ill 

1.065 

.168 

.020 

.012 

.046 

.077 

.054 

.025 

.002 
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Inclusive. 


ORDER  4.     QUARDOFELIC.     BRITANNARE— Continue<i. 
SUBRANG  4.    D080DIC.    YELLOWSTOXOSE— <V)ntlnutHl. 


Nonii. 


LoatHiw 


AnalvHt. 


Reference. 


Author'H  name. 


Remarks. 


Q  20.1 
or  18.3 
Hb29.3 
an  19. 6 


^i   0.-^  \  Mtmni  Marcel JiDSi, 

mtl:t\  ^^'*'^^  I-^lJt  MoiiD- 

il    0.8  taine,  Colorado. 
hmo.« 


T.  M.  C'hatanl.  ,  AV.  Cros.'*,  Diorite-por- 

14  A.  R.  U.  8.G.  S.,11,        phvrite. 
I       p.  227,  1894. 


LijsO 


SOs 
CI 


none 

0.02 

trace 


0.22 
0.25 


Q  17.5 
or  18.9 
ab26.2 
an  25.0 


Q  15.0 
or  17. 8 
ab  28. 8 
an  26.1 
C     2. 8 

I  Q  16.4 

I  or  13.3 

ab36.2 

an  22. 5 


,  Q  25.6 
or  14.0 
ab33.0 
an  18. 9 

;  Q  27.8 

or    8.9 

I  ab30.9 

;  an  20. 6 


Q  20.4 
or  6.7 
ab  37. 2 
an  2.5.0 
C     1.6 

Q  16.3 
or  7.8 
ab39.3 
an  2.5. 3 

Q  22.1 
or  10. 0 
ab  3.5.1 
an  20. 3 
C     2.6 


di    1.0 

hy  4.1 

mt  4.6 

il     0.8 

hml.l 

hy  2.8 

mt  3.2 

hml.O 

di    2.2  I 
hy  4.2  I 
nit  2.6 
hml.6  I 


mt  1.9 
il     0.5 


hv  6.2 
uit  2. 1 


hy  9.8 
mt  1.4 


hy  rt.O 
mt  2.1 
il     1.4 


8torni  Ridge,  West 
Elk  Mountains, 
Colorado. 


Table  Mountain, 
Denver,  Colorado. 


Mount  Rose,  Washoe, 
Nevada. 


L.  G.  Eakins. 


L.  G.  Eakins. 


R.  W.  Wood- 
wanl. 


^y  JO     Crater  Peak,  Shasta        W.  F.  Ilille- 


Coutity,  California.  {      brand. 


Black  Butte,  Mount       W.  H.  Mel- 
Shasta,  California.    I      ville. 


West  base  Mount 
Shasta,  California. 


W.  H.  Mel- 
ville. 


C'lear  Creek,  Shasta 
County,  California.  ' 


J.  E.  Whit- 
field. 


AV.  Cra*<8, 

14  A.  R.  U.8.G.  S.,II, 


Pori>hyrite. 


j  W.  Cros-s,  Aujfite-ande- 

I       Phk".  Colo.  Sc.  Soc,  I,        site. 
I       J).  72,  1886. 


Ji   2.2  ,  Ono,  Shasta  Countv,    i  T.  M.  Chatard. 
J;^;?:»        California.  '      ' 

il     0.6 


G.  F.  Becker, 
M.  r.  S.  (i.  S.,  Ill, 
p.  152,  1882. 


H.  W.  Turner, 
17  A.  R.U.  S.  G. 
p.  731,  1896. 

B.  U.  S.  G.  S. 
148  p.  191,  1897. 


J.  8.  Diller, 

B.  U.  8.  G.  8.  150, 
p.  223.  1898. 

J.  8.  Diller, 

B.  r.  S.  G.  8.  150, 
p.  228,  1898. 

J.  P.  Iddings, 

B.  U.  8.  G.  8.  150, 
p.  236,  1898. 


Homblende- 
niic^-ande- 
site. 


Hypersthene- 
andesite. 


Diorite. 


Hornblende- 
andesite. 


Hypersthene- 
andesite. 


Dacite- 
porphyrj'. 


Near  tonaloee. 


Pebble. 
Al.,(),  high? 


Also  in  Hague 
and  Id<  lings, 
B.  U.8.G.  S., 
17,  p.  33,  1885. 

Also  in  J,  G., 
Ill,  p.  407, 
1895. 

Not  described. 


Near  amado- 
rose. 


Near  aiuado- 
rose. 


SO,  for  S. 
CI  high? 


SrO 


SrO 
LisO 


8pO 
LisO 


8rO 
LitO 


FeSt 
8rO 
LitO 


NiO 


0.03 
trace 


trace 
trace 


0.(» 
trace 


trace 
trace 


0.02 

trace 

trace 


0.20 


1 1?I      51  i?S  I  Head  of  Mill  Creek, 
Shasta  County, 
California. 

Mount  Ingalls, 
Plumas  County, 
California. 

Near  Goodyear' s  Bar, 
Sierra  County,  Cal- 
ifornia. 

Indian  Valley, 
Sierra  County,  Cal- 
ifornia. 

Near  Nevada  City, 
Nevada  County, 
California. 

Clear  Lake,  Califor- 
nia. 


ab34.6 
an  22. 2 

Q  25.3 
or  13.9 
ab31.4 
an  19. 7 

Q  24.0 
or  10.0 
ab83.0 
an  22. 2 

Q  21.3 
or  10.0 
ab38.8 
an  22.0 

Q  24.0 
or  16.1 
ab27.8 
an  21.1 

Q  22.8 
or  16.7 
ab90.9 
an  19. 6 
C     0.9 

Q  33.3 
or  16.6 
ab28.8 
an  14. 7 

Q  22.6 
or  8.9 
ab83.6 
an  28.1 

Q  24.7 
or  18.9 
ab28.8 
an  21. 4 
I  C     0.2 


hv  6.2 
mt  3.0 
il    0.8 

di  0.5 
hy  4.5 
mt  2.8 
il    0.8 

di  1.5 
hy  6.1 
mt  2.1 
il    0.6 

hy  4.9 
mt  1.4 
il     0.6 


di  1.0 
hy  6.4 
mt  2.1 
il     0.8 

hy  3.7 
mt  1.6 
il  1.5 
hml.3 


hy  4.6 
mt  0.7 
ap  0.4 


hy  8.8 
mt  3.0 


hy  4.6 
mt  2.8 
hml.8 


'  W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


!  W.  F.  Hille- 


Camifclo  Bay,  Cal- 
ifornia. 


Cerro  de  Tlapacoya, 
Lake  Chalco, 
Mexico. 

Ferreria  San  Esteban, 
Oaxaca,  Mexico. 


brand. 


W.  F.  Hille- 
brand. 


W.  H.  Mel- 
ville. 


J.  Posada. 


A.  Rohrig. 


A.  Rohrig. 


I  J.  8.  Diller, 
,       B.  U.  8.  G.  8.  148, 
p.  194,  1897. 

I  H.  W.  Turner, 

17  A.  R.  U.  8.  G.  S., 
I,  p.  724,  1896. 

H.  W.  Turner, 
17  A.  R.  U.  8.  G.  8., 
I,  p.  731,  1896, 

H.  W.  Turner, 
17  A.  R.  U.  S.  G.  8., 

I,  p.  724,  1896. 

W.  Lindgren, 
17  A.  R.  U.  S.  G.  8., 

II,  p.  38,  1896. 

G.  F.  Becker, 
M.  U.S.  G.  8.,  XIII, 
p.  154,  1888. 

A,  C.  Lawson, 
B.  G.  Dep.  Un.  Cal., 
I,  p.  16,  1893. 

H.  Lenk, 
Btr.  G.  Mex.,  II, 
p.  233,  1899. 

H.  Lenk, 
Btr.  G.  Mex.,  II, 
p.  132,  1899. 


Dacite? 


Granodiorite. 


Hypersthene- 
andesite. 


Quartz-diorite- 
porphyry. 


Granodiorite. 


Andesite. 


Granite. 


Hornblende- 
andesite. 


Dried  at  110*. 
Near  tona- 
lose. 

Also  in  J.  G., 
Ill,  p.  40:^, 
,       1895. 

Also  in  J.  G., 
Ill,  p.  407, 
1895. 

Also  in  J.  G., 
Ill,  p.  403, 
1895. 


Trachyte. 
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CHEMICAL    ANALYSES    OF   ICmEOUS   BOCKS. 

CLASS  I.    PERSALANK^-CJontinued. 
RANG  3.    ALKAUCALCIC.    COLORADASE— Continued. 


No. 


A4,  IV 
40 

B2.  m 

41 
Al.  I 

42 

A2.  n 

43 

Al.  I 

44 

A2.  n 

45 

AS.  m 

46 

AS.  m 

47 
A2.  U 


SiO,      Al,Os     Fe,0,      FeO   \  MgO    CaO     Na,0 


K,0     HjO-f 


48 
B8.  IV 

49 
AS.  ni 

50 

AS.  m 

51 
AS.  in 

52 
AS.  m 

53 

AS.  m 

54 

AS.  m 

55 

AS.  m 


I 


I 


65.03  i 

1.064  j 

69.90  I 
1.165  i 

68.20  j 

1.187  ; 

67.40 
1.128 

65.88 

1.098 

62.95 

1.019 

68.41 

1.140 

67.30 

1.122 

63.19 

1.058 

63.18  i 
1.053 

70.33 ; 

1.172 

61.93 

1.082 

59.44 

.991  ! 
63.62 

1.060 

67.34 

1.122 

64.83 
1.081 

62.90 

1.048 


I 


18.83 

.185  , 

14.16 

.139 

I 

15. 83  ; 

.155  ■ 

19.06 
.187 

15.61 

.153 

20.81 

.204 

16.08 

.157 

17.55 

.172 

18.65 
.182 

19.79 

.194  I 

15.59 

.153 

18.83  ! 

.184  I 

18.97 

.186 

17.72 

.174 

15.96 

.156 

17. 

.172  I 

18.29 

.179 


2.35 
.015  i 

2.98 

.019 

2.86 

.018 

0.71  i 

I 

.004  I 

2.42 

.015 

1.73 
.011  . 

2.12 ; 

.013  I 

I 

1.47 

.009 

4.01 

.025 

1.10 

.007 

3.05 

.020 

3.24 

.020 


n.  a.  2. 06 

(.030)  .062 

1.08  I  1.38  I 

.015  I  .085 

0. 51  j  2. 14 

.007  '  .OlA 

i 

1.31  1.90 

.018  .048 


4.43 

.078 


4.:«  ' 

I 

.071  i 


2.71 

.038 

0.39 

.005 

1.44 
.020 

1.67 

.024 

1.89 


1.76  ; 

.J 


4.30  I 

I 
.077  ; 

I 
3.49  I 

.062  i 

4.30  i 

.077  I 

3.  70 


2.66 

3.75 

.067 

.067 

1.14 

3.52 

1.04 


1.20 


.027  I      .030 

3.23  I  1.51 

.044  !      .035 

n.  d.    ,1.30 

(.040) 


1.24 
.017 


2.37 

.a'Y9 


I 

.062  ; 

3.48  ' 
.062 

4.86  I 

.088 

4.04 
.072 

3.05 

.055  ! 

4.46  : 

.080 


5.25 

1.72 

0.85 

6.  So 

.083 

.024 

.021 

.122 

3.24 

3.40 

1.49 

4.  83 

.020 

.048 

.037 

.086 

3.38 

0.80 

0.88 

2.98 

.021 

.011 

.022 

.053 

4.95 

1.82 

L61 

5.26 

.081 

.025 

.040 

.094 

1.79 

4.00 

1.61 

5.62 

.012 

.066 

.040 

.100 

3.20  ' 

.051 

3,07 
.050 

3.16 

.051 

3.92 
.()6:j 

4.15 

.067 

4.52 

.072 

3.90  ' 

.003 

3.69 

I 

.059  I 

5.12  ' 

I 

.082 

4.50  I 

.072 

4.16 

.068 

3.08 
.aw 

2.29 

.037 

4.12 

.066 

2.52 

.041 

2.91 

.047 


2.24       1.00 
.023 

1.95       1.08 

.021 

2.  88       0. 50 

.030 


H,0- 


00, 


2.29  i     l.a5 

.024 


1.95 

.021 

2.42 

.026 

1.29 

.014 


0.07 


0.62 


n.  d.   I 


2.72       1.83 

.028 

2.4<5  !     1.22 

.026 

1.99       1.09 

.021  ' 

I 


1.66 
.018 


2.20 


I 


1. 53  I    0. 20 

.017 


1.48 

.016 


0.98 


0.06 


1.52       0.30      I  0.32 

.016 


TiO, 


P,0, 


I  I 

MnO  I  BaO  '    Sum      Sp.  gr. 


100.  32     2. 589 


0. 83  trace 

.010  — 

0.46  0.01  0.08 

.006  .001 

0.  34  0. 02  0. 06 

.004  .001 


trace    0.43     0.13     0.08 

.005         .001         .001 


3. 46       0.  20      —    I  0. 02 

I  I 

.037  I 

2.24  i     0.33 
.023] 

2. 13       0.  80 

.022 


traie    0. 09     none 
.001      — 


.013  i 
.001  ; 


0.18 

.002 


1.09 

.013 


0.56 

.007 

0.08 
.001 

0.18 

.002 


0.  25  I  0. 13 

.002  j       .002 


100.86 


100.10 


100.40 


100.00 


100.22 


99.84 


99,47 


100.07 


101.01 


100.20 


100.78 


99.84 


99.67 


99.78 


2.62 


2.65 


2.462 


100. 40     2. 539 


99.77  '  2.464 


PER8ALANE YELLOW8TON08E. 
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ORDER  4.     QUARDOFELIC.     BRITANNARE— Continued. 
SUBRANG  4.    D080DIC.    YELLOWSTONOSE-Continued. 


Inclusive. 


Norm. 


FeSs 


CuS 


ZrO, 

CI 

FeSs 

CoO 

CuO 


0.01 


trace 

0.02 

trace 

none 

trace 


CI 


a  01 


Q  16.9 
\  or  12.8 
abS7.2 
an  21.7 
C     1.3 

!  Q  33.2 

I  or  11.7 

ab  26. 7 

an  18. 6 


I  Q  28.7 
or  16.7 

I  ab26.2 
an  17. 2 

I  C     1.3 

trace  i  Q  30.5 
trace  or  8.9 
I  ab26.7 
I  an  21. 4 
C     4.4 


i: 


I  or 
I  ab 
I  an 


13.4 
20.6 
35.1 
18.6 
3.4 


Q  24.6 
or  12. 8 
ab  37. 7 
an  17. 4 


Q  11.3 
or  13.6 
ab43.0 
an  20.0 
C     1.4 

Q  29.2 
or  7.8 
ab37.7 
an  15. 3 
C     1.2 

Q  14.2 
or  15.6 
ab35.6 
an  22. 2 
C     0.8 

Q  16.9 
or  14.5 
ab26.2 
an  30. 6 

Q  28.5 
or  11.7 
abl9.4 
an  23. 9 
C     3.1 


Q  30.3 
or  9.6 
lib  21. 6 
an  26.1 
C     2.0 

Q  28.2 
or  8.9 
ab21.6 
an  27. 8 
C     1.6 


hy  9.1 


di  2.2 
hy  2.5 
mt  1.2 
il  1.5 
hm2.2 

hy  5.4 
mt  0.5 
II  0.8 
hm2.6 


hy  6.1 
mt  0.9 
il     0.6 


22.9 

hy  6.8 

13.3 

mt  3.6 

33.0 

11     0.8 

18.3 

hy  6.7 
mt  1.2 
hml.O 


Locality. 


Analyst. 


Reference. 


Author's  name. 


Nevado  de  Toluca, 
Mexico. 


A.  Laf^orio.         i  A.  Lagorio, 

T.  M.  P.  M.,  VIII, 
p.  458,  1887. 


Serro  Colorado,  Aruba    Perlstein. 
Island,  West  Indies. 


Average  Sample,  Es-      J.  B.  Harrison, 
sequibo  River,  Brit- 
ish Guiana. 


Average  Sample,  Es-      J.  B.  Harrison.  I 
sequibo  River,  Brit- 
ish Guiana.  i  ' 


J.  H.  Kloos, 
Saminl.  G.  R.  Mus., 
Leiden,  I,  p.  19, 1887. 

J.  B.  Harrison, 
Rep.  G.  Ksseq.  R., 
p.  42,  1900. 

J.  B.  Harrison, 
Rep.  G.  Esseq.  R., 
p.  34,  1900. 


Mazaruni  District, 
British  Guiana. 


J.  B.  Harrison. 


I 


Sericambra,  Deme-      i  J.  B.  Harrison, 
rara,  British  Guiana. 


Q  26.8 

hy  4.6 

or  12. 2 

mt  2.1 

ab33.0 

an  17. 2 

C     2.6 

Q  22.0 

hy  3.0 

or  11.7 

mt  6.8 

ab30.9 

11     0.3 

an  24. 6 

C     1.4 

hy  3.8  |.  Paramo,  Azufral  de        R.  Kiich. 
°^*  ^-^  '      Tuquerres,  Colom- 
i      bia. 

hy  4.6  I  Paramo,  Azufral  de      j  R.  Kiich. 
Tuquerres,  Colom-    i 
bia.  I 


Mte.  Tajumbina,  |  C.  Hoepfner. 

Peru.  i 


hy  8.5    (,;ualilan,  San  Juan      1  B.  Wetzig. 
int  1.6  I      Province,  Argen- 
tina. 


|jy  6-8  I  Farsund,  n.  Lister,         C.  F.  Kolderup.  | 


Norway. 


hy  5.9  I  Kesselsdorf,  Saxony.      W.  Bruhns. 

mt  4.5  ! 


dl  2.6 
hy  0.9 
mt  7.0 


Kaufbach,  Saxony.       !  W.  Bruhns. 


hy  7.3    Mte.   Colmo,   Adam-  I  C.  Riva. 
™^^-^|      ello,  Tyrol.  i 


Q  29.4 

hy  2.0 

or  10.0 

mt  0.9 

ab34.6 

11     1.1 

an  14. 7 

hm2.7 

C     1.9 

hy  4.0 

mt  6.8 


hy  9.8 
mt  2.0 


Kolantziki,  Megara, 
Greece. 


Panagia,  Methaua, 
Greece. 


A.  R4')hrig. 


A.  Rohrig. 


Kofiona,  Methana,        ;  A.  Rohrig. 
Greece. 


J.  B.  Harrison, 
Private  contribution. 


J.  B.  Harrison, 
Rep.  G.  Esseq.  R., 
p.  44,  1900. 

R.  Kiich, 
G.  Stud.  Colomb.,  I, 
p.  155,  1892. 

R.  Kiich, 
G.  Stud.  C<)lomb.,  I, 
p.  155,  1892. 

C.  Hoepfner, 
In.  Diss.  Halle, 
p.  32,  1881. 

A.  Stelzner, 
Btr.  G.  Arg.  Rep.,  I, 
p.  186,  1885. 

C.  F.  Kolderup, 
Berg.  Mus.  Aarb., 
1896,  p.  113. 

W.  Bruhns, 
Z.D.G.G.,  XXXVIII, 
p.  750,  1886. 

W.  Bruhns, 
Z.D.G.G.,  XXXVIII, 
p.  754,  1886. 

C.  Riva, 
cf.  N.J.,  1897,  II, 
p.  65. 

H.  S.  Washmgton, 
J.  G.,  Ill, 
p.  150,  1895. 

H.  S.  Waahingtor 
J.  G.,  Ill, 
p.  150,  1895. 

H.  8.  Washington, 
J.  G.,  m, 
p.  150,  1895. 


I 


Andesite. 


Quartz-diorite. 


Hornblende- 
granite. 


Granitite- 
gneiss. 


Granitite. 


Sum  high. 


Syenite. 


Biotite-hom- 
blende-dacite. 


Biotite-hom- 
blende-dacite. 


Dacite. 


Bacite. 


Hypersthene- 
adamellite. 


Feldspar-por- 
phyrite. 


Au^te-porphy- 
nte. 


Quartz-mica- 
porphyrite.J 


Biotite-dacite. 


Hornblende-         Near  kadiak- 
hyi)er8thene-        ose. 
dacite.  i 


Hornblende-      I  Near  kadiak- 
hypersthene- 1      ose. 
dacite.  < 


Remarks. 


Dried  at  100*». 
Near  amiatose. 
Alk.  corr.  Priv. 
contrib.J.B.H. 

Dried  at  100*». 


Dried  at  100*. 


Dried  at  ,100*. 
Alk.  corr.  Priv. 
contrib.J.3.H. 
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CHEMICAL    ANALYSES    OF    IGNEOrS    ROCKS. 


GLASS  L     PERSALANt>-Continut?d. 
RANG  3.    ALKALICALCIC.    COLOR  AD  ASE—Oontinued. 


No. 

SiO^ 

AM), 

FeA 

Feo 

1.2« 

1.51 

OaO 

i 

1 

K,<) 

H./)-'.  H,0  -    CO, 

TiO,     IV>5 

MnO 

Ha<^       Sum 

Sp.gr. 

66 

59.  m 

16.  W) 

3.58 

5.  92 

1 
3.  23 

1.55 

4.  28 

0.  96 

i«».  23 

2.  327 

B3.  IV 

.992 

.  1  (•.«•. 

.02*2 

.Ois 

.t«7 

.  1(W 

.052 

.017 

•       .  012 

1 

67 

66.18 

18.71 

1.49 

2.(H) 

i).  87 

3.28 

3.63 

2.84 

0.  72 

1 

<)9.  72 

A3.  III? 

i.ias 

Asii 

.009 

.02« 

.  022 

.059 

.058 

.030 

1 

(9.H.29I 

68 

68.51 

15.  m 

2.  61 

I.IM* 

..07 

3.  14 

4.01 

1.82 

n.il. 

0.82 

0.  28 

j  1(K).«>5 

2.  329  1 

A2.  II 

1.142 

.  Vn) 

.016 

.oir, 

.  (127 

.050 

.IMJ4  ' 

.l>20 

' 

.010 

.004 

69 

67.56 

16.  89 

1.25 

1.86 

1.48 

5.  08 

3.54 

1.77 

n.a.  ;  0.17 

0.79 

99.  89 

2.678 

A3.  Ill 

l.i-Jt')  J 

.ir,o 

.008 

.026 

.Ui7 

.091 

.a57            .020 
.     A  LK  A  Lie  A  LCI 

1 

.011 

'■ 

21°    • 

i 

RANG  a 

C.     (M)U)RADASE. 

1 

69.66 

17.57  i 

0.21 

Al.  I 

1.161 

.  172 

.(X)l 

2 

70.96 

16.64 

0.22 

A2.  n 

1.17H 

.16:^ 

.001 

3 

69.34 

17.25 

2.46 

A4.  IV 

1.166 

.  169 

.015 

4 

66.97 

17.  20 

3.27 

B3.  IV 

1.116 

.169 

.020 

1.04  0.58  4.54  4.91 

.014  .015  .081  .079 

1.48  1.29  3.46  4.59 

.021  .0:12  .061  :         .074 

n.(i.  1.18  .3.43  4.  :i3 

(.030)  .030  .060  .069 

1.26  2.08  3.94  5.48 

.018  .052  .070  .098 


I  ! 

0.  71       0. 50     0.  ai  i  nont*  .  0.  21 
.007  !     .003 


0.  24       a  68 
.002  , 

0.71       1.17 

.007 

0.69       0.11 

.007  I 


0. 42     0. 38 
.005 


0.03     tra«-e     0.03  :  100.  W 


0. 01      0. 10 
.001 


100. 47  '  2.  737 


99.  87 


101.00  I  2.76 


RANG  4.     DOCAIX'I(\ 


I 

63.77 

19. 13 

1.66 

1.15 

4.29 

5.6;^ 

A2.  II 

4     1.063 

.187 

.010 

.017 

.107 

.101 

2 

63.09 

18.89 

3.48 

2.02 

1.97 

6.18 

AS.  Ill 

i.oee 

.185 

.022 

.028 

.049 

.110 

0.99 

0.60 

0.14 

0.17 

.010 

1 

' 

.002 

1.30 

1 
0.63  ■ 

.015  ' 

2.20 
.035 

3.14 

.051 


CLASS  I.     PERSALANE. 

BANG  1.    PERALKALIC.   S'ORDMARKASE. 


0.  02  ;  0.  20 

I 
.003  i 


9r).  95 


100.  70 


1 

65.43 

16.11 

1.15 

2.85 

0.40 

1.49 

6.00 

5.97 

0.39 

1 
0.19  'trace?!  ^-^ 

0. 13     0.  23     0. 03 

100.18 

Al.I 

L091 

.168 

.•609 

.089 

.010 

.027 

.061 

.064 

;                .006 

.001         .008      

2 

64.88 

ia24 

L37 

2.70 

0.89 

1.92 

6.00 

6.61 

0.46 

0.19 

none    0. 69 

0.13     0.14     0.06 

100.53 

A1.I 

1.061 

.1.59 

.008 

.038 

.022 

.034 

.081 

.060 

.008 

.001       .002 

3 

63.71 

18.30 

2.08 

2.62 

0.09 

L18 

6.39 

6.21 

0.17 

0.09 

trace 

trace 

100.74 

AS.  Ill 

L062 

.180 

.013 

.085 

.002 

.021 

.108 

.065 

4 

6L05 

18.81 

2.02 

3.06 

0.42 

L30 

6.66 

6.02 

0.78 

0.34 

j  trace  j  none 

100.04 

2.656 

A2.U 

1.018 

.183 

.013 

..043 

.011 

.028 

.106 

.064 

.004 

12° 

Inclusive. 


ci 


o.oi 


PERSALANE PHLEOROSE. 

ORDER  4.     QUARDOFELIC.     BRITAXNARE— Continue<J. 
SUBRaNG  4.    DOSODIC.    YELU)WSTONOPK— Continued. 


Nonn. 


L<x*alitv. 


Analyst. 


Reference. 


Sol.  salts       l.ai 


Q  20.3 
or  9.6 
ab27.2 
an  27. 0 


,  Q  25.0 

or  16. 7 

I  ab30.4 

;  anl6.4 

C     3.7 

j  Q  29.9 

!  or  11.1 

j  ab33.5 

I  an  15. 6 

I  C     1.6 

Q  26.1 
or  11.1 
ab29.9 
an  23.1 


di  2.0 
hy  2.8 
mt  1.4 
il  1.7 
hm2.5 

hy  4.8 
mt  2. 1 


hy  2.7 
mt  1.2  ; 
il     1.5  i 
hml.7 


di    1.9 
hv  5.2  I 
mt  1.9 


8pasmeno  Vouno, 
Aegina,  Greece. 


Kalko,  n.  Bio,  Cau- 
casus Mountains. 


Eruption  of  1883, 
Krakatoa. 


A.  R<"»hrig. 


Makerow. 


C.  AVinkler. 


Moniva,  New  South    ,  A.  Liversidge. 
Wales. 


!  H.  S.  Washington, 
i      J.  G.,  Ill, 
p.  15(),  1895. 

,  Loewinson-J^»88ing, 
cf.  N.  J.,  1899,  II, 
p.  287. 

U.  I).  M.  Verl^eek, 
Krakatau, 
p.  292,  1884. 

'  A.  Liversidge, 

J.R.Soc.X.S.  W., 
i       XVI,  p.  42,  1883. 
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Author's  name. 


Remarks. 


I  Homl)len(le-         Xot  fresh. 
I      andesite. 


Da<»ite. 


Andesite-pum- 
ice. 


(iranite. 


Sum  incorrei*tly 
given. 


v«ilTBRANO  5.     PERSCHHC.     AM.VDOROSK. 


FeS,  trace? 

NIO  none 

SrO  0.05 

LijO  none 


trace 


Q  27.3 
or  3.9 
ab41.4 
an  22. 5 
C     0.5 

Q  32.6 
or  1.1 
ab38.8 
an  17.0 
C     2.6 

Q  31.2 
or  .3.9 
ab36.2 
an  16. 7 
C     6.4 

Q  18.0 
or  3.9 
ab51.4 
an  17. 8 


hy  3.3 
mt  0.2 
il     0.5 


hy  6.2  I 
mt  0.2  j 
il     0.8 


hy  5.2  i 


di    1.2 
hy  4.6  I 
mt  4.6 


Tuolumne  River,  ;  W.  F.  Hille- 

Amador  County,       :      brand. 
California. 


I 


Average  sample,  , 

Potaro  River,  Brit-  ; 
ish  Guiana.  ' 


Saganaga  Lake,  Min- 
nesota. 


J.  B.  Harrison. 


A.  1).  Mee<lH. 


I 


Cristallina  Thai,  St.  |  Grul^enmann 
Gotthard,  Switzer-  |  and  Ander- 
land.  wert. 


H.  W.  Turner,  Quartz-<liorite- 

17  A.  R.  r.S.G.S.,  I,         aplite. 
702.  189H. 


J.  B.  Harrison,  '  Porphyrite. 

Hep.  (i.  Essec].  River,  ' 
p.  52,  1900. 

i 

r.  S.  Grant,  21  A.  R.         (Granite. 
(J.  Xh.  S.  Minn., 
p.  43,  1893. 

r.  G.  Grul)enmann,  <iranite. 

Mt.Thurg.  Xf.Ges.,X, 
p.  17,  1892. 


Dried  at  110«». 


SUBRANG  3.     PRESOPIC. 


FeSj 
CuSa 


trace       ,  Q  28.6 

trace         or   6. 1 

abl8.3 

I  an  28.1 

i  C     4.1 


or  8.3 
ab26.7 
an  30. 6 
G     0.9 


hyll.O  ' 
mt  2.3  I 


Essequilx)  River, 
British  Guiana. 


Q  HI      H  5?  I  ^ViPtra,  Carinthia, 


I 


Austria. 


J.  B.  Harrison. 


H.  Krczmar. 


J.  B.  Harrison, 
Rep.  (i.  Ess.  River, 
p.  :M,  1900. 

F.  Becke. 
T.  M.  P.  M.,  XVIII, 

p.  94,  1899. 


Hornblende- 
granitite- 
gneiss. 

Tona  lite-gneiss. 


Dried  at  110°. 
Near  Imndose. 


ORDER  5.     PERFELIC.     CAXADARE. 

SUBRANG  3.    SODIPOTASSIC.     PHLEGROSE. 


5?^ 
a 

F 
FeS, 

0.11 

0.08 
0.07 

Q     8.8 
or  35. 6 
ab42.4 
an  3.6 

<U   3.4  1 
hy  2.4  , 
mt  2,1  1 
il     0.9 

Mount  Asoutney, 
Vermont. 

5!^ 

CI 
F 
Fe8| 

0.13 
0.04 
0.08 
none 
none 

Q    8.3  - 
or  33. 4 
ab42.4 
an  5.0 

^  di    3.7 
hy  3.2  1 
mt  2. 6  , 
11     1.2  1 

Mount  Ascutney, 
Vermont. 

Q    0.4 
or  36.1 
ab54.0 
an  3.8 

di   1.2  i 
hy  2.0 
mt  8.0 

Salem  Neck,  Essex 
County,  Mafisachu- 
setts. 

or  85. 6 
ab47.2 
an  8.6 
ne  4.5 

di    2.4 
ol    3.0 
mt  3.0 

Coney  Island,  Salem 
Harbor,  Massachu- 
setts. 

W.    F.     Ilille- 
brand. 


W.    F.    Hille- 
brand. 


H.  S.  Washing- 
ton. 


H.  S.  Washing- 
ton. 


R.  A.  Dalv. 
B.U.S.'G.S.,  148, 
p.  68,  1897. 

R.  A.  Dalv, 
B.  U.S.'G.  S.,148, 
p  69, 1897. 

H.  S.Washington, 
J.  G.,  VI,  p.  806, 
1898. 

H.S.Washington, 
J.  G.,  VII,  p.  118, 
1899. 


Syenit4\ 


I  Syenite-por- 
I      phyry. 


Hed  rumitic 
pulaskite. 

Solvsbergite. 


Dried  at  110°. 
Nearnordmark- 
ose.   Cf.No.3. 


14128— No.  14—03 
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No. 
5 

All 

6 

A4  IV 

7 

AS.  HI 

8 

A3  HI 

9 

A3.  Ill 

10 
A8  III 

11 
B2  III 

12 

A3.  Ill 
13 

A2.1I 

14 

A2  II 


1 

A3.  Ill 

2 

A2.  II 


CHEMICAL   ANALYSES    OF   IGNEOUS   ROCKS. 

CLASS  1.     PERSALANE-CJontinued. 
RANG  1.    PERALKAUC.    NORDMARKASE-Oontinued. 


SiO,      AlA  I  Fe,0, 


60.13 

1.0Q2 

59.  70  j 

.905 

66.03  I 
1.101  I 

66.55  I 

1.109 

68.01 
I       1.134 

66. 13 

1.102 

64.04 
1.067 

62.30 

1,088 
59.24 

-987 

61.62 

1.027 


20.03 

.196  I 

18.85  \ 

.185 
18.49 

.181 

16.35 

.160 

17.48 
.171 

17.40 

171 

17.92 
.176 

17.05 

.167 

18.97 

.186 

18.24 
.179 


2.36 

.015 

4.85 

.030 

2.18 

.014 

4.00 

.025 

0.41 
.003 

2.19 
.014 

0.96 

.006 

1.30 

.008 

3.30 

.021 

2.36 

.015 


Fe()   i  Mj?0    CaO 

I 


1.33     0.76  I  0.87 

I 

.018         .019         .016 

n.d.      0.68     1.34 


(.060)         .017         .024 


NajO      K,0     H,0-r  H,0-    CO,     TiO,     PA 


6.  30       5. 97  I     1. 41     0. 16  '  none     1. 15  '  0. 06 


.101  ;       .064 


6. 29  5.  97  '     1.  88 

.101  I  .064  j 

0.  22  I  0.  39     0. 96       5.  22  5.  86       0.  85 

.003  ;       .010         .017  ■         .084  '^  .063 

j        ,  ; 

n.  (i.  ,0.38     1.34       5.40  |  4. 97  I     0.40 

(.050)  i      .010         .024           .087  j  .054  ! 

n.  d.      .  046  i  trace      5.  77  !  7. 08       0.  73 


1 


(.006)         .012  I 


n.d. 

(.028) 


0.04 
.001 


2.08     0.59 

.029         .015 


0.81 
.014 


.093  .075 

5.28       5.60  I     1.22 

.085  .060  i 


1.00  ,     6.67       6.08       1.18 

.018  .108  .065 


trace  0. 04 

i  I 


0.66 

.008 


0.74 

.009  I 

0.62  I 

.008 


2.46 

.031  ' 

1.20  I 

.017 

1.28  ' 

.018 


0.57  I  1.20  5.14  6.18       0.45 

.014    .     .021           .083  .066 

'          I            i  ' 

0. 12     2. 06  4.  87  '  9. 14       0. 86 

.003         .037  ,         .079  .099 


2.  (>5 


0.56 


1.44  :     5.: 


.014  ,      .026  i 


.093 


7.60 

.OKI 


0.78 


15 

61.88 

18.21 

2. 19  1 

1.38 

0.61 

1.15 

6.89 

6.72 

0.37 

- 

A2.  II 

1.031 

.178 

.014 

1 

.019 

.015 

.021 

.111 

.071 

1 

16 

60.33 

18.74 

2.84  ' 

1.29 

0.38 

1.15 

7.15 

7.30 

1 
0.56     - 

A3.  Ill 

1.006 

.1H4 

.018 

.018 

.010 

.021 

.115 

.078 

17 

59.79 

19.71 

2.95  ' 

1.08 

0.36 

1.19 

6.79 

7.10 

0.24 

A3.  Ill 

.997 

.193 

.018 

.015 

.009 

.021 

.110 

.076 

i 

18 

61.22 

18.01 

1.32 

4.51 

0.44 

1.88 

6.49 

5.93 

0.46 

A2.  n 

1.020 

.  177 

.008  ; 

.063 

.011 

.034 

.105 

.063 

trace  |  trace 

I   

0.47  I 

.006  I 

0.87  i 

.011 

0.69 

.009 

trace 
trace 

.042 

.005  I 

I 


MnO 


trace 


BaO       Sum 

I 


trace 


0.13 

.002 
0.23 


trace 


trace 


trace 


trace 


tra<!e 


R.ANG  1.    PERALKALIC.    NORDMARKASE. 


60.39 

22.57 

0.42 

2.26 

0.13 

0.32 

8.44  [ 

4.77 

0.57 

1.007 

.•221  '. 

.003 

.031 

.003 

.006 

.136 

.051 

63.09 

18.44  ! 

2.90 

1.36 

0.16 

1.00 

7.25 

5.23  ! 

0.62 

1.052 

.,„! 

.018 

.019 

.004 

.018 

.117 

1 

.056 

1 

60.60 

18.28 

2.85 

2.67 

0.52 

0.99 

6.66 

5.  73 

0.69 

1.010 

179 

.018 

.037 

.018 

.018 

.107 

.061 

'  trace 


0.21 


100.72 


99.56 


100.24 


I 


100.05 


99.94 


99.54 


101. 37 


99.73 


100.34 


100.67 
.03 


100.39 
.07 


100.82 


100.17 
.11 


100.06 

99.74 
.13 


99.61 


100.68 


Sp.  gr. 


2.60 


2.646 


2.509 


2.210 


0.08 

99.95 

^ 

.001 

0.45 

trace 

100.77 

.00* 

— 

0. 71     0. 15 

99.85 

.009 

.001 

PER8ALANE — N0RDMARK08E. 
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ORDER  5.     PERFELIC.     CANADA RP:— Continued. 
SUBRANG  3.    80DIPOTASSIC.     PHLEGROSE— <^'ontinued. 


I 


Inclusive. 


ZrOs 
SOs 


0.05 
0.14 


FeS, 


SO, 


0.43 


0.10 


Norm. 


'  or  35. 6 

:  ab49.3 

an  4.4 

ne  2.0 

C     1.5 

or  35. 6 
I  ab42.4 

an  5.3 
'  ne  5.7 


I  Q  10.5 
or  35. 0 

I  ab44.0 
an  4.7 

!  C     1.7 

I  Q  10.1 

I  or  30. 0 

I  ab45.6 

an   4.2 

Q  6.5 
or  41. 7 
ab48.7 
C     0. 3 

Q  11.5 
or  33. 4 
ab44.5 
an  2.8 
C     1.6 

or  36. 1 
ab54.5 
an  0.8 
ne  1.1 


I 

,  Q  3.9 
I  or  36. 7 
I  ab43.5 
I  an  5.0 

!  or  55.0 
I  nb25. 7 
I  an  2. 2 

i  ne  8.5 


CI 

0.15 

1  or  45. 0 

'  ab41.0 

an   1.4 

n«'   4.3 

CI 

0.30 

or  39. 5 
lib  45. 6 
ne  1.4 
M>    3.9 

CI 

0.43 

or  43. 4 

'  ab;%.7 

ne  5.1 

so    5.9 

a 

0.53 

or  42. 3 
ab37.7 
an  5.8 
ne  2.8 
>o    6.8 

or  35. 0 

ab45.6 

j  an  2.5 

'  ne  6.1 

1 

ol  1.4 
mt  0.9 
il  2. 2 
hm  1.8 


di    1.3 
ol    6.9 


hv  1.0 
mt  0. 7 
hml.8 


di  1.6 
hv  5.9 
ir    1.2 


hy  2.1 


Locality. 


Braddock*8  Quarrjr, 
Fourche  Mountains, 
Arkansas. 


Braddock's  Quarry, 
Fourche  Mountains, 
Arkansas. 


Analyst. 


Reference. 


H.  S.  Washing-     H.  S.AVashington, 
ton.  .].Ci.,lX,p.H10, 

1901. 


W.  A.  Nove.--.       '  J.  F.  Williams, 

A.R.(;.S.,Ark., 
1894),  II,  p.  81, 1891. 


(iame  Ridge,     osita     \  L.  G.  Eakinn.      '  W.  Cross, 
Hills,  C\)lor    ^o.  17  A.  R.  U.  S.  G.  8., 

II,  p.  324, 1896. 


H Vitus  Kridh 
Sniiffelsjoki:.., 
Iceland. 

Goo<lwick, 

Pembrokeshire, 
Wales. 


Backstn")m. 


F.  K.Ta^lman.       F.  R.C.Reed 

(t.  J.  G.  S.,  i  ',  p.  177, 
1895. 


hv  2. 7  I 
II    1.4  . 


di    8.6  , 

ol  1.4 ; 

mt  1.4  • 

II      1.2  1 


Between  Thin^jhoud     I  R.  Mauzelius. 
and  Fjelebua,  Nor-  | 
way.  I 

! 

Tonsenas,  n.  Chris-      |  P.  Jannasch. 
tiania,  Norway.         i 


W.  C.  Brcigjrer, 
Z.  K.,XVI,  p.4«, 


1891). 


O.  Lang, 
Nyt.Mag.,XXX, 


p.  40, 1886. 


di  0.8  , 
hv  4.5  ' 
mt  1.9  , 


Gjefsen,  Gran,  Nor-     \  L.  Schmelck.         W.  C.  Brogger, 
wav.  i  Eg.  Kg.  1,  p.  131, 

1894. 
I 

I  H.  S.  Washing-     H.  S.  Washington, 
ton.  '  J.  (i.,  IV, 

p.  849,  1896. 

j  H.  S.  Washing-     H.  8.  Washington, 


di    0.7 
wo  3. 1 
mt  2.6 
il     0.9 
hml.6 

West  of  Viterb^), 
Italy. 

di    3.1 
W(»  0. 8 
mt  1.9 
il     1.5 
hml.l 

Monte  Rotaro, 
Ischia,  Italy. 

ac    1.4 
di    3.3 
wo  0. 8 
mt  2.6 
il     1.4 

Marecocco,  Ischia, 
Italy. 

ae    1.4 
di    3.0 
wo  1.0 
mt  3.5 

Monte  Nuovo, 
Phlegrean  Fields, 
Italy: 

ol    0.7 
mt  4.1 

Monte  di  Cuma, 
Phlegrean  Fields, 
Italv. 

ton. 


A.  J.  S.,  VIII, 
p.  289,  1899. 


H.  S.  Washing-     II.  8.  Washington, 
ton.  A.  J.  8.,Viri, 

p.  289,  1899. 


di   6.1 
ol    3.7  , 
mt  2.6 


Gough*s  Island^ 
South  Atlantic. 


H.  S.  Wa.shing-  '  H.  S.  Washington, 
ton.  A.  J.  8.,  VIII, 

p.  287,  1899. 

H.  8.  Wa^ihing-  '  H.  8.  Washington, 
ton.  A.  J.  S.,  VIII, 

p.  287,  1899. 


■  L.  V.  Pirsson.     '  L.  V.  Pirsson, 

A.  J.  8.,XLV, 
p.  382,  189:^. 


Author's  name. 


Fovaite. 


Remarks. 


Cf.  No.  6. 


Nephelite-sven-    Cf.  No.  5. 
ite. 


H.  BiU'kstroni. 
G.  F.  F.,Xin,  p.6r>9, 
1891. 


I 


Also  in  Pr.  Col. 
Sc.  Soc.,  II, 
p.  237,  1887. 

Near  pulaskose. 


Trachyte. 


Li  pari  te. 


Felsite. 


Akerite. 


Nonlmarkite.     '  Also  in   W.    C 
Brogger,  Z 


Bostonite. 


I 


Phonolite. 


Brogger,  It, 
K.,XVI,p.56, 
1890. 
Sum  high. 

Not  fresh. 


Dried  at  110**. 
Block  in  tuff. 


Trachyte.  ,  Dried  at  110** 


Trachyte. 


Dried  at  110^ 


i 


Trachyte. 


Dried  at  110**. 


I 


Trach\'te. 


I  Trachyte- 
obsidian. 


Dried  at  110*». 


Near  nordmark- 
ose.    Almost 
in  germanare. 


.SUBRANG  4.     DOSODIC.     NORDMARKO.SE. 


ZrO|         0.06 


or  28. 4 
ab52.4 
an  1.7 
ne  10. 2 
C     2.9 


ol    3.1  1  Litchfield,  Maine, 
mt  0.7  ;  * 


I 


L.  (t.  Kakin.s. 


I 


^lll\      ^^  i-2  '  ^^em  Neck,  Essex 

ab59.2       wo  0.8  | 
an  2.0       mt  3.0 
ne  1.1        il     0.9  I        setts. 
hmO.8 


^  H.  S.  Washing. 
County,  Massachu-  j      ton. 


I 


or  33. 9  di    1. 4  , 

ab50.3  ol    1.4 

an  3.3  mt  4.2 

ne  8.1  il     1.4  I 


Coney  Island,  Salem 
Harbor,  Massachu- 
setts. 


M.  Dittrich. 


W.  8.  Bayley, 
B.G.S.A.,III, 
p.  241,  1892. 

H.  S.  AVashington, 
J.G.,VI, 

p.  806, 1898. 

H.  Rosen busch, 
Elemente, 
p.  199, 1898. 


Litchfieldite. 

Pulaskite. 

Syenite-por- 
bdlvBDeiyite. 


Cf.  No.  4. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 


CLASS  I.     PER8ALANE— Continued. 
RANG  1.    PERALKAUC.    NORDM  ARK  ASE— Continued. 


No. 

SiO, 

AlA  ' 

Fe,0, 

1 

FeO      MgO . 

1 

CaO 

Na^O 

K/) 

H/)- 

H^O- 

COj     TiO,  ;  PjOs 

MnO    BaO 

1 

Sum 

Sp.gr. 

4 

60.05      19.97 

4.32 

1.04    0.23  ; 

0.91 

7.69 

3.  24 

1.26 

0.15 

1 

0. 11               j  0.  79 

100.04 

2.708 

A2.  II 

1.001  ;         .196 

.027 

.014         .005 

.016 

123 

.034 

.001                                                     .011      ; 

5 

59.31 

22.50 

1.93 

1.40     0.17 

0.46 

7.98 

4.08 

1.12 

0.15 

0. 32                trai^ 

99.42 

2.599 

B2.  Ill 

.989           .221  j 

.012 

.019  '       .004 

.008 

.129 

.043 

1 

i 

.C«4, 

129 

6 

1 

59.62     18.67 

5.07 

n.  d.      0.  84 

1.80 

6.95 

5.65 

0.  80 

99.40 

B4.  V 

.994           .18.5 

.032  , 

(.064)  1       .021 

.032 

.112  1 

.otu 

1 

i 

7 

67.  77     17.  57 

n.d. 

1.59  ;  0.49 

0.51 

0.20 

4.56 

1.47     0.73 

100.89 

B4.V 

1. 130           .  172 



.022         .012 

.009 

.100 

.049  ■■ 

8 

61.08     18.71 

1.91 

O'.  63     0.  OS 

1.58 

8.  (>«  ! 

4.(« 

1 
2.21 

0.18      n.d.     trai«;  0.05 

99.86 

2.582 

AL  I 

1.018           .185 

.012 

.009  ,       .002 

.028 

.140 

.049 

i 

.002       

9 

66.  22     16.  22 

1.98 

0. 16     0.  77 

1.32 

1     6.49 

5.  76 

0.  24  1  0. 08  1               0.  22     0. 10 

trace  !  0. 29 

99.97 

Al.  I 

1.J04           .159 

.012 

.002  '       .019 

1 

.023 

.  105 

.061 

.003  1       .001 

.002 

10 

64. 3:^     17.  52 

1 

3.06 

0.  94  '  0.  34 

0.56 

'     7.30 

4.28 

: 

0.  95  '  0. 04               j  traw    trace    0. :»  \ 

99.67 

A3.  Ill 

1.072 

.172 

.019 

.013         .009 

.010 

.117 

.046 

.    ;    .006  ' 

1            1 

1 

11 

62.17 

18.  58 

2.15 

1.05 

0.73 

1.57 

7.  56 

3.  88 

1.6;^     0.07                trace,  0.11     trac 

99.50 

A3.  Ill 

1 

1.036           .182 

.013 

.015 

.018 

.028 

.  122 

.mi 

'      .001       — 

1                                              1 

12 

63.24     17.98 

2.67 

0.85 

0.63 

0.  93 

6.  27 

5.47 

0.80 

0. 37     none    0. :«     0. 22 

0.04 

0.25 

100.14 

Al.  I 

l.OM           .176 

.017 

.012 

.016 

.  016 

.101 

.059 

.005         .002 

! 

.001 

.002 

13 

65.51  I  16.89 

1.41 

2.  52     0.  39 

1.19 

6.42 ; 

5. 02 

0.16 

0.  92     0.  07 

0..31 

100.81 

A2.  U 

1.092           .165 

.009 

.035  '       .010 

.021 

.las 

.054 

.011       .004 

14 

66.50  '  16.25 

2.04 

0.  19     0. 18 

0.85 

7.  52 

5. 53 

0.50  ■■ 

0.  70     trace    0.  20  i 

100.46 

A2.  U 

1.108 

.159 

.013 

.003      .aw 

.015 

121 

069 

.009  :    .(m 

j                 1 

15 

64.92 

16.30 

3.62 

0.  84     0.  22 

1.20 

6.  62 

4.98 

0.50 

0.40 

99.60 

A8.  Ill 

1.082           .160 

.023 

.012         .006 

.021 

.107  1 

053 

.006 

16 

64. 54     18. 13 

2.63 

0.97  !  0.67 

0.  62 

6.  60 

5.99 

0.31 

trace 

trace    trace    0.42 

100.88 

AS.  Ill 

1.076           .178 

.016 

.013  1      .017 

.011 

107 

064 

.003 

17 

63.  20     17. 45 

3.(50 

n.  d.     0.  75 

1.40 

6.*K) 

5.88 

0.50 

1 

0.46  1 

100.14 

A8.  Ill 

1.053;         .171 

.022 

(.038)  1       .019 

.025 

.111 

.WW 

1 

.006  1 

18 

60.11      19.01 

4.63 

0.  37  !  0.  23 

0.66 

6.  53 

1 

5.:i6 

1.37  j               0.84 

0.96                trace 

100.07 

A2.U 

1.002  :         .186 

.029 

.005         .001'. 

.012 

.  ia-> 

.057 

.012                      

19 

63.76  1  17.37 

0.10 

1.11  1  0.93 

1.72 

6.69 

5.97 

0.40 

!  none  '  0.  70  ,  0. 16  '  0. 37  1 

i            1 

99.28 

B2.  Ill 

1.063  ;         .170 

.001 

.015         .023 

.030 

.108 

.064 

1 
.009  I       .001         .005 

20 

63.61  •  16.34 

4.30 

2.08 

0.37 

1.42 

6.21 

5.54 

0.77 

1 

trace 

1 

100.82 

A8.  Ill 

1.060           .160 

.027 

.030 

.009 

.025 

.100 

1 

.059 

'           1 

21 

62. 04     17. 44 

4.22 

0.36 

1.88 

0.57 

1 

6.31 

1 

4.20 

1.'63 

0.  71  ;  0. 37 

' 

99.85 

2.620 

A2.  II 

1.034'        .171 

.026 

.005         .047 

.010 

.101 

.W5 

.009  ;      .002 

22 

63.  74  1  17. 86 

4.27 

0. 30     0. 10 

0.83 

=     7.23 

5.19 

0.83 

trace  1 

0.19 

100.54 

A8.  Ill 

1.062  1         .175 

.027 

.004  1      .008 

.015 

1        .U7 

.056 

! 

!                     .008 

' 

PEB8ALANE NORDMAKKOSE. 
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ORDER  5.     PERFELIC.    CAXADARE— (  ontinued. 

SITBRANG  4      D080DIC.     NORnMAKKtJSE— <  imUTnn?4. 


Inclusive. 


Norm. 


Locality. 


Cl 


0.28 


Cl 


8O3 

Cl 

F 

SrO 

LiaO 


0.02 

O.M 

trace 

0.06 

trace 


ZrOj 
SrO 


trace 

trace 

none 

0.01 

0.03 


Cl 


SO, 


0.18 


0.12 


Q     1.3 

I  or  18.9 

I  ab64.5 

an  4.4 

C     2.3 


I  or  23. 9 

I  abft9.2 

I  an   2.2 

C     4.2 


I 


or  33. 9 
ab40.3 
an  3.3 
ne  9.9 

Q  11.0 
or  27. 2 
ab52.4 
an  2.5 
C     1.4 

or  27.2 
ab54.0 
an  1.1 
nelO.5 

Q  5.3 
or  33.9 
ab51.9 


Q  3.9 
or  25.6 
ab61.3 
an  2.8 

Q  0.6 
or  22.8 
ab63.8 
an   5.3 

Q  2.8 
or  32. 8 
ab  52. 9 
an  4.4 


Q  4.7 
or  32. 8 
ab  52. 4 


Q  5.7 
or  29. 5 
ab56.1 


Q  0.9 
or  35.6 
Rb56.1 
an  2.0 

or  35.0 
ab  48. 2 
ne  5.4 

or  31.7 
ab  55. 0 
an  3.2 
C     1.2 

or  &5. 6 
ab52.4 
ne  2.0 

Q  6.4 
or  32. 8 
ab47.2 
an  0.8 
so    2.3 

Q  6.5 
or  25.0 
ab52.9 
an  2.8 
C     1.6 

Q  0.2 
or  31.1 
ab61.8 
an  0.6 


hy  0.6     Oale'i4pt»int,  Em^x 
hm  2  0        County,  Mae^m-hu- 
setts. 


ol    1.1     Great  Haste  Island, 
^^  11        Salem  Harbor, 
Massachusetts. 

d{   4.6     Saline  County, 


Analyst. 


A.  S.  Eakle. 


Reference. 


A.  S.  Eakle, 
A.  J.  S.,  VI, 
p.  491,  1898. 


Author*8  name. 


ol    6.3 


Arkansas. 


hy  41     Ulster  Mine,  Preston, 
Black  Hills,  South 
Dakota. 


H.  S.  Washing-     H.  S.  Washington, 


ton. 


W.  A.  Noves. 


Flinteniiann. 


dl  0.4 
wo  2.5 
mt  2. 1 
11     0.3 

ac  2.8 
di  1.4 
wo  1.6 
11  0.3 
hml.O 


Devil's  Tower,  Bla<.*k      L.  V.  Pirsson. 
Hills,  South  Dakota. 


Gray  Butte,  Bearpaw  !  H.  N.  Stokes. 
Mountains,  Mon-      , 
tana.  I 


hy  0.9  I  Sixteen-mile  Creek, 
hm  1. 0  '      Crazy  Mountains, 
Montana. 


W.H.Melville. 


di    2.0  I 
hy  1.1 
mt  3.2 


North  part  of  Crazy 
Mountains,  Mon- 
tana. 


AV.  H.  Melville. 


I 


hy  1.6  '  Dike  Mountain,  Yel- 
jy^  Q  g  I  lowstone  National 
hmi.6         Park. 


W.   F.  Hille- 
hrand. 


J.G.,VI, 
p.  803, 1898. 

J.  F.  Williams, 

A.R.G.S.,Ark.,1890, 
11,135,1891. 

J.  D.  Irving, 

A.  N.Y.Ac.  Sc.,  XII, 
p. 277, 1899. 

L.  V.  Pirsson, 
A.  J.  S.,  XLVII, 
p.  344,  1894. 

Weed  and  Pirsson, 
A.  J.  S.,  I, 
p.  295,  1896. 


Wolff  and  Tarr, 
B.  M.  C.  Z.,  XVI, 
p.  232,  1893. 

Wolff  and  Tarr, 
B.  M.  C.  Z.,  XVI, 
p.  232,  1893. 

Hague  and  Jaggar, 
B.  U.  S.  G.  S.,  168, 
p.  98,  1900. 


Q     5.8  di    3.6  | 

or  30.0  hy  1.6 

abM.O  mt  2.1  j 

an  2.2  il     1.7 


ac  6.0 
ns  1.0  I 
dl  1.1  I 
wo  0.4  I 
11  0.5  I 
tn    1.2 

di    1.3  , 
wo  l.M 
mt  2.8  i 
hm  1.8 

di  0.9  I 
hy  1.3  , 
mt  3.6  ' 


San  Mateo  Mountain, 
Mount  Taylor  re- 
gion. New  Mexico. 

Kvelle  Kerke,  Lau- 
gendal,  Norway. 


Solvsberget,  Gran, 
Norway. 


L(')vas  Bay,  Farris, 
Norwav. 


T.  M.  Chatard.  I  J.  S.  Diller, 

B.  U.  S.  G.  S., 
1       p.  185,  1897. 


148, 


Y.  Schmelck. 


L.  Schmelck. 


P.  Schei. 


1.4 
5.9 
2.4 
0.9 


hy  0.6  I 
11  0.8, 
hm4.6  1 


Tonsenas,  n.  Chris-      :  G.  Forsherg. 
tiania,  Norwav.         | 


Hedrum,  Laugendal,      V.  Schmelck. 
Norway. 


ftc  0.5     Ahvenvaara,  Kuus- 
f/   11  1      amo,  Finland. 

^}  2.7  ,  Kiihlsbrunnen,  Sie- 
mt  6  3  ■      bengebirge,  Rhen- 
ish Prussia. 

hy  4.7  !  Near  Rothe  Miihle, 
hm  4!  2  I      Thuringerwald, 
Germany. 


di  0.7  I 
wo  1.2  ■ 
mt  0.9  I 
hm3.7 

1 


Edda  Gijorgis,  Abys- 
sinia. 


N.  Sahlbom. 


W.  Bruhns. 


Hampe. 


G.  T.  Prior. 


I  W.  C.  Brogger, 
i       Eg.  Kg.,  Ill, 
p.  216,  1898. 


W.  C.  Brogger, 
Eg.  Kg.,  1,  p. 78,  1894. 


W.  C.  Brogger, 
Eg.  Kg.,  Ill, 

p.  198,  1899. 

W.  C.  Briigger, 
Z.K.,XV^,p.54,1890. 


W\  C.  Brogger, 
Eg.  Kg.,^II, 
p.  203,  1899. 

V.  Hackmann, 
B.  C.  G.,  I,  Finl,  II, 
p.  :^5,  1900. 

W.  Bruhns, 
Vh.  Nh.  Ver.  Bonn, 
LIII,  p.  44,  1896. 

H.  Loretz, 
Jb.Pr.G.L-A.(1888), 
p.  300,  1889. 

G.  T.  Prior, 
Min.  Mag.,  XII, 
p.  266,  1900. 


Biotite-tingua- 
ite. 


Fovaite. 


Nephelite-sven- 
iXe. 


Quartz-jx)r- 
phyry. 


Phonolite. 


Quartz-syenite- 
porphyry. 


Acmite-tra- 
chyte. 


Acmite-tra- 
chvte. 


Biotite-tra- 
chyte. 


Andesite. 


Lestiwarite. 


S('»lvsbergite. 


Pulaskite. 


Nordmarkite. 


Bost-onite. 


Pyroxene-syen- 
ite. 


-^i  rite- tra- 
chyte. 


Remarks. 


Not  fresh. 


Biotite-por- 
phynte. 


Solvsbergite. 


SO-  for  S. 
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CHEMICAL    ANALYSES    OF   IGNEOUS   BOCKS. 
CLASS  I.    PERSALANE— CJontmued. 

RANG  1.     PERALKALIC.    NORDMARKASE. 


No. 

SiO, 

AlA 

Fe,0, 

FeO 

MgO 

CaO 

Na,0 

K,0 

H,0-f-  HjO- 

CO, 

TiO,     PA    MnO 

BaO 

Sum 

8p.gr. 

1 

67.53 

18.57 

1.13 

0.08 

0.24 

0.55 

11.50 

0.10 

0.31 

0.15 

0.07     0.11     trace 

100.34 

A2.  11 

1.126 

.182 

.007 

.001 

.OOG 

.010 

.18.5 

.001 

.001         .001       — 

J 

2 

63.01 

18.48 

0.06 

0.32 

0.06 

2.66 

10.01 

0.39 

0.27  1  0.05 

2.01 

0.13     0.06     0.06 

0.02 

99.69 

Al.  I 

1.060 

.181 

.004 

.002 

.048 

.161 

.OM 

1 

.002       .001 

— 

3 

62.53 

18.72 

3.26 

0.34 

0.08 

0.54 

11.77 

0.79 

0.68 

0.16 

99.95 

2.699 

A8.  Ill 

1.042 

.184 

.020 

.005 

.002 

.010 

.190 

.008 

1 
1 

;                       .002 

RANG  2.     DOMALKALIC.    PULA8KASE. 


1 

58.21 

1 
19.90 

4.07 

0.87 

0.98 

3.58 

2.57   ; 

9.17 

0.74      

1        =        ;        :        1 

trace                                    i  100.09 

i            1            1 

A3.  Ill 

.970 

.195  1 

.025 

.012 

.025 

.064 

.041 

.098 

1            ' 

2 

57.32 

19.85  > 

2.21 

2.35 

1.60 

3.82 

3.22 

9.15 

0.57 

1  100.09 

2.611 

AS.  Ill 

.966 

.195  ; 

.014 

.083 

.040 

.068 

.av2 

.097, 

' 

3 

65.17 

20.49  1 

3.27 

2.74 

1.58 

3.73 

2.27 

9.58  ; 

0.99 

trace'                99.82 

A8.  m 

.920 

.201 

.020 

.098 

.MO 

.066 

.037 

.105 

' 

4 

66.25 

18.  74  i 

1.36 

n.d. 

0.50 

1.23 

3.04 

8.80 

0.22 

100.14 

AS.  Ill 

1.104 

.183 

.00, 

(.018) 

.013 

.022 

.061 

.094 

1 

RANG  2.     DOMALKALIC.     PULASKASE. 


I 
A2.  II 

2 

A4.  IV 

3 

A4.  IV 

4 

A2.  II 

5 

Al.  I 

6 

B2.  Ill 

7 

A4.  IV 

8 

A2.  II 

9 

Al.  I 


60.75 

1.013 

62.28 
1.088 

65.65 

1.094 

63.45 

1.058 ; 

60.20  I 

1.003  i 

60.03 

1.001 

59.  23  I 

I 
.971  ; 

65.54  I 

1.092  j 

i 

57. 18  I 


I 


19.68 
.193 

19.17 
.188 

16.84  j 
.165  I 

18.31 

.179  ■ 

i 

20.40  j 

.200 

20.76 

.203 

19.98 

.196 

17.81 

.175 
18.54 

.182  I 


1.54 


I 


.010 

3.39 

I 

.021 

n.d. 
0.42 

.003 

1.74 

.011 

4.01 
.031 

4.72 
.030 

0.74 

.005 
3.65 

.028  ' 


2.98 

.041 

n.d. 

(.042) 

4.01 

.056 

3.56 

.050 

1.88 
.026 

0.75 

.011 

n.d. 

(.000) 

1.15 

.016 

1.15 


0.81 

2.29 

.020 

.041  : 

Trace.i,  1.44 

■»; 

4.89 
.079  I 

5.37  ; 

.0K7 


I 


I 


0.13 

.003 

0.35 

.009 

1.04 

.026 

0.80 

.020 

1.10 
.028 

0.98 

.025 

0.69 


2.47 
.045 

2.93 

.(^>i 

2.00 

.036 

2.62 

.047 

2.41  j 
.043 

1.92  I 

.0^  I 

2.31  I 


.016         .017  I       .041 


5.27  I 

.0f*5 

5.06 

.081 

6.  30  , 

.102 

5.96 

.096 
5.47 

.0K9 

5.55 

.090 

4.48 

.072 


5.90 

0.08 

0.24 

.068 

5.93 

2.33 

.063 

5.04 

0.30 

.054 

5.15 

0.30 

.056 

6.07 

0.23 

0.10 

.065 

5.48 

0.53 

0.06 

0. 63  I  trace  '  trace 

.008 


.059 

5.  76       1.  38 

.062 
5.68       0.54 

.059 

8.58       2.10 


0.07 

.001 

0.14 
.002 


0.11 


.001 


trace 
0.15 

.001 

0.07 


0.13 
.001  I 


0.30  !  o.a5 


trace  i 


trace 


trace 


trat*e  ; 

i  I 


0.49 


99.79 


99.91 


99.71 


99.73 


100. 17 


101. 07 


100.05 


99.92 


100.35 
.17 


2.648 


2.717 
20° 


2.656 


2.521 


.003  100.18 


PER8ALANE — PULASK08E. 
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ORDER  5.     PERFELIC.     CANADARE— Continued. 
SUBRANG  5.     PER&ODIC.    TrOLUMNOSE 


Nomi. 


or    0.6 
ab95.4 


ac  1.4 
di  1.3 
wo  0.5 
mt  0.2 
hmO.5 


Locality. 


Moccasin  Creek,  Tuo- 
lumne County,  Cal- 
ifornia. 


^iJ-i      ^*  l?l  Treadwell  mine, 
:^1:J      rU\      nourias  Island, 
ne  0.6       pr  2.1         Alaska. 


or    4.4  ac   6.5 

ab74.4  di    0.4 

ne  9.7  wo  1.0 

Z     1.5  mt  1.2 


Mariupol,  Sea  of 
Azoi,  Russia. 


Analyst. 


H.  N.  Stokes. 


W.  F.   Hille- 


1 


brand. 


J.  Morozewicz. 


I 


Reference. 


H.  W.  Turner, 
17  A.R.U.S.G.  S.,I, 
p.  727,  1896. 

G.  F.  Becker, 
18A.R.U.S.G.S.,III, 
p.  :^,  1888. 

J.  Morozewicz, 
T.  M.  P.  M.,  XXI, 
p.  241,  1902. 


Author's  name. 


Remarks. 


Soda-syenite- 
porphyry. 


Soda-svenite.      |  Not  fresh. 


Mariupolite  Not     average 

(nephelite-  sample.     Too 

syenite) .  little     nei)he- 

lite. 


SUBRANG  2.     I)OPOT.\SSIC.     VULSINOSE. 


orW.5 
ab21.5 
an  15. 6 

di    1.8  1 
ol    1.2 
mt  2.8  1 
hm2.0 

Bolsena,  n.  Orvieto, 
Italy. 

H.  S.  Washing- 
ton. 

H.  S.  Washington, 
J.  G.,  IV, 
p.  552,  1896. 

Vulsinite. 

or  53. 9 
abl4.7 
an  12. 8 

ne  6.8 

di    5.0  , 
ol    2.9 
mt  3.2  1 

Vetralla,  n.  Viterbo, 
Italy. 

H.  S.  Washing- 
ton. 

H.  S.  Washington, 
J.  G.,  IV, 
p.  849,  1896. 

Vulsinite.            ' 

Dried  at  110«. 

or  58. 4 
ab  7.3 
an  16. 4 
ne  6.5 

di    1.6 
ol    4.1 
mt  4.6 

San  Rocco,  Mte.Vico, 
n.  Viterbo,  Italy. 

H.  S.  Wa.shing- 
ton. 

H.  S.  Washington, 
J.  G.,  V, 
p.  370,  1897. 

Leucite-tra- 
chyte. 

1 

Q    9.6 
or  52. 3 
ab26.7 
an  6.1 
C     1.6 

hy  3.6 

Rio  Pardo,  Serra  de 
Caldas,  Brazil. 

E.  Hussak. 

E.  Hussak, 
N.  J.,  1900,  I, 
p.  25. 

Leucite-granite- 
porphyry. 

Near  S.  R.  2  of 

syenase. 
Recalc.  from  2 

partial  anals. 

SUBRANG  3.    80DIP0TASSIC.     PULASKOSE. 


ZrO, 
80s 

cr 

s 


trace 
0.13 
0.09 
none 


LitO 


SO, 

CI 

SrO 


0.06 
0.77 
trace 


Q  2.2 
or  35.0 
ab41.4 
an  11. 4 

Q  2.7 
or  35.0 
ab45.6 
an  7.2 
C     1.2 

Q  7.8 
orSO.O 
ab44.5 
an  7.2 

Q  5.2 
<r31.1 
ab42.4 
an  11. 7 

or  36.1 
ab41.9 
an  9.2 
ne  6.2 

I  or  32.8 

ab45.6 

I  an  13. 3 

I  ne  2.6 

or  34.5 
ab38.3 
an  12. 0 
ne  4.5 

Q  6.1 
or  32. 8 
ab47.2 
an  7.2 

Q  5.1 
or  50.6 
abl4.7 
an  8.7 
{lOll.O 


<li  4.9    Mount  Belknap,  New 
mt  2.3  I        —  •  •       ^^ 

il     1.2  I 


^^'^•^'      Hampshire. 


hy  5.5     Nash's  Point,  Bur- 
'       lington,  Vermont. 


H.  S.  AVaahing- 
ton. 


J.  F.  Kemp. 


di    4.6 
hy  5.3 


di  2.2  . 
hy  6.0  I 
mt  0. 7 


di  0.8 
ol  3.1 
mt  2.6 
il     0.3 


I 


ol    1.4 
mt  2.6  I 
hm3.2  ! 


ol    8.0 


di  1.9 
hy  3.1 
mt  1.2 


di  2.3 
hy  0.6 
mt  2.8 
il  0.6 
hml.8 


Harrisville,  Adiron- 
dack Mountains, 
New  York. 

L<x)n  Lake,  Franklin 
County,  New  York. 


Fourche  Mountain, 
n.  Little  Rock,  Ar- 
kansas. 

Fourche  Mountain, 
n.  Little  Rock,  Ar- 
kansas. 

Fourche  Mountain, 
n.  Little  Rock,  Ar- 
kansas. 

Highwood  Peak, 
High  wood  Moun- 
tains, Montana. 

South  Mountain, 
Highwood  Moun- 
tains, Montana. 


I  C.H.Smyth, jr. 


E.  W.  Morlev. 


H.  S.  Washing- 
ton. 


R.  N.  Brackett. 


W.  A.  Noves. 


Pirsson  and 
Mitchell. 


I 


H.  W.  Foote. 


H.  S.  Washington, 
private  contribution. 


Kemp  and  Marsters, 
B.  XJ.  S.  G.  S.  107, 


p.  20,  1893. 


C.  H.  Smyth,  jr., 
B.  G.  S.  A.,  VI, 
p.  274,  1895. 

H.  P.  Gushing, 
B.  G.  S.  A.,  X, 
p.  183,  1899. 

H.  S.  AVashington, 
J.  G.,  IX, 
p.  609,  1901. 

J.  F.  AVilliams, 

A.R.G.  S.Ark.,1890, 
IT,  p.  70,  1890. 

J.  F.  AVilliams, 

A.R.G.S.,Ark.,1890, 
II,  p.  88,  1891. 

AVeed  and  Pirsson, 

A.  J.  S.,  I, 
p.  295,  1896. 

L.  A'.  Pirsson, 

B.  U.  S.  Ci.  S.  148, 
p.  152,  1897. 


Svenite. 


Bostonite. 


Gabbro. 


Augit(?-syenite. 


Pula.«*kite. 


Pulaskite. 


Nephelite-sven- 
ite. 


Quartz-syenite. 


Trachvte. 
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AS.  Ill 

2 
A4.IV 

3 

A4.IV 

4 
A4.IV 

5 
AM 

6 
A1.I 


1ft.  m 


ML 


CHEMICAL   ANALYSES    OF   IGNEOUS   BOCKS. 
CLASS  I.     PERSALANE— Continned. 

RANG  2.    DOMALKAUC.    PULA8KASE. 


No. 

SiO, 

A1,0, 

Fe,0, 

FeO 

MgO 

GaO 

Na,0  ' 

K,0 

1          !          i 
H,0-f;H,0-i  CO,     TiO,     PA 

1 

MnO  !  BaO 

! 

Sum 

Sp.gr. 

10 

56.45 

.Wl 

20.08 

.197 

1.31 
.008 

4.39 

.061 

0.63 

.016 

2.14 

.088 

5.61  1 

.090  : 

7.13 

.075 

1.51 

0.26  •               0.29     0.13     0.09 

'                                     1 
: 

100.45 
.10 

A2.  11 

!                          .004      .001  ;     .001 

100.35 

11 

60.89 

17.14 

3.32 

0.95 

1.16 

3.58 

4.54 

5.71 

1.22     0.39                 0.49     0.27  .  0.09 

1 

yy.  €74 

A2.II 

1.015 

.168 

.020 

.015 

.029 

.064 

.071  1 

.061 

.006         .002         .001 

12 

57.  73 

18.93 

1.97 

1.92 

0.91 

2.78 

5. 52 

6.11 

1               1 

2. 93     0.  22     0.  26  1  0. 33     0. 25  .  0. 06     0. 16 

100.20 

Al.  I 

.962 

.185 

.013 

.027 

.023 

.050 

.089 

.065 

.004         .002  •      .001         .001 

13 

66.41 

18.78 

0.94 

0.72 

0.16 

1.58 

5.91 

5.41 

1.38  ' 

i 

1                             ! 
trace    trace 

100.29 

A3.  Ill 

1.090 

.184 

.006 

.010 

.004 

.029 

.095 

.058 

1   —       — 

14 

62.64 

17.82 

3.91 

0.31 

0.47 

3.22 

1 

4.47  , 

4.99 

0. 65  !  0. 58 

1  0. 59     0.  25     0. 04 

0.28 

100.37 

Al.  I 

1.044 

.175 

.024 

.004 

.012 

.057 

.072  ' 

.ow 

.007        .002      — 

.002 

15 

58.94 

17.19 

2.63 

1.98 

1.52 

4.45 

4.20 

3.90 

4.53 

1  0. 27     0. 23  '  0. 10 

I                        1 

99.94 

A2.  II 

.982 

.169 

.016 

.028 

.038 

.079 

.068 

.041 

.003         .002  !      .001 

1          1 

16. 

62.60 

18.07 

2.28 

2.25 

1.16 

2.27 

5.49  1 

5.22 

0.50 

1       !       i 

99.84 

AS.  Ill 

1.048 

.177 

.014 

.031 

.029 

.041 

.089  ; 

.056 

1 

17 

64.69 

18.34 

n.d. 

3.44 

0.50 

1.72 

4.61 

6.46 

0.24 

1 
0.31     0.18  !  trace  1  0.09. 

100.58 

2.57 

A3.  Ill 

1.078 

,m 

— 

.048 

.013 

.031 

.074 

.069 

1 

.004  .       .001       .001 

18 

62.66 

17.  :w 

0.54 

2.16 

1.44 

3.17 

4.51^ 

6.34 

1.66 

trace    0. 12 

99.94 

A3.  Ill 

l.(M4 

.170 

.003 

.030 

.036 

.067 

.orri 

.067 

i 

.002 

19 

59.46 

20.18 

4.17 

n.d. 

0.82 

2.83 

5.13 

6.65 

0.55 

'      ■      1 

99.79 

A4.  IV 

.991 

.198 

.026 

(.062) 

.021 

.050 

1 

.082  , 

1 

.071 

! 

1 
1 

RANG  2.    DOMALKALIC.     PULA8KASE. 


58. 27     23.  75 


.971 


.232 


1.86 
.012 


64.63     18.15       3.05 

!  i 


1.077 


.178  i 


59.25  I  19.46 

.988  j  .191 

57.21  •  18.67 

.954  I  .183 

64.40  I  16.90 


I       1.073 


63.07 


.166 


.020 

n.d. 
n.d.   i 

1.86 : 

.012 


n.d. 

(.024) 

n.d. 

(.040) 

5.08 

.071 

3.41 

.048 

1.37 

.019 


1.89 
.034 

1.54 

.028 


trace 
0.50 

.013 

trace    2. 07 

038 

1.10  '  3.07 

.027  '       .055 


6.90  ;    5.17  I    2.30 

.111  .066 


1.13  I  2.60 

I 

.027  '       .047 


17.47  ,    2.09 


1.061         .171 


.013 


1.38  !  1.44     2.27 


.019  I       .086         .041 


63.49 
1.068 

60.98 

1.016 


18.40  i     2.44  !     1.09     0.66     2.30 


.180  I       .015 

i 


.016        .017 


.041 


19.09'    1.76 

I 

.187  ;         .011  i 


1.15  j  0.65     3.67 

.016  i      .016        .066 


5.  80  j  4.  79 

.093  ;  .051 

! 

7.39  ,  3.96 

t 

.119  1  .042 


1.08 


2. 12     0. 70 


6.62       4.92       3.61  |  1.01 

.106  I         .053  ' 

5.  79  ;     4. 56       0. 39 


1.00 
.014 


I 
100.14  1    2. 


100.54 


0. 16  '  none    0. 23 


.093 


.049 


I 


I 


5.77  ;    4.59       0.43     0.25 


.093  : 

5.70 

.092 


.049 

4.62 
.049 


I 


1.04  ; 

I 
I 
I 


6.70  1    3.63       0.44     0.48 

:         ■         I 

.108,         .037 


none 


trace 


0.52 


.003 

0.38 
.006 


0.21  :  none 


.001 

0.18 

.001 


I 


trace    trace 


0.27 

'      .002 

0.03  I  0.32 

—  !      .002 


0.36 

.006 


0.10 

.001 


0.16 

.002 

0.16 

.002 


0.43 

.008  I 


100.03 


99.62 


100.10 


9.84 


99.90 


100.29 


PEBSALANE LAURVIK08E. 
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ORDER  5.     PERFELIC.     CANADARE--Continued. 
SUBRANG  3.    SODIPOTAS8IC.    PULASKOSE— Continued. 


Inclusive. 


Cl 
NiO 


NIO 


0.43 
trace 


0.19 


Norm. 


or  41.7       ol    6.1 
ab28.3       mt  1.9 
an  10. 6       11     0.6 
ne  3.4 
ao    5. 9 


Locality. 


Square  Butte,  High- 
wood  Mountains, 
Montana. 


Analyst. 


Reference. 


Author's  name.  I       Remarks. 


ZrO, 
CrA 

trace 

or  36.1 

di    4.5 

trace 

ab  37. 7 

ol    1.0 

v,o. 

0.01 

an  8.6 

mt  3.0 

sfo 

0.09 

ne  4.8 

il     0.6 

LisO 

trace 

ZrOa 
SrO 


0.08 
0.07 


SO, 

Cl 

F 


none 
trace 
trace 


^  »5-  ?      ^^   «• }     Stinkingwater  River, 
ab3?:2      f  0.J        Yellowstone  Na- 
an  10.0      hmi.8        tional  Park. 


Dike  Mountain,  Yel- 
lowstone National 
Park. 


hy  1.0     Rosita  Hills,  Colo- 
°^^  ^-^        rado. 


di   1.8  Bare  Hills,  Pike's 

11^'  oie  P^k»  Colorado. 
hm3.9 

di   4.4  PringleHill,  Rosita 

^[  l^  Hills,  Colorado. 

il     o".  5 


di   2.1     Ullemas,  Norway, 
hy  4.2  "^ 

mt  3.2 


S^'  1'2  I  Algersdorf,  Bohemia. 

11     0.6 


^i  0.9     Monte  Ciliano, 
is  J:?'       Viterbo,  Italy. 


^l   1-7     Rocov-Kamik, 

^'    ^'^'      n.  Sofia,  Bulgaria. 


Q  6.4 
or  32.2 
ab49.8 
an  8.1 
C     0.2 

Q  10.2 
or  30.0 
ab37.7 
an  13. 6 

Q  8.5 
or  22. 8 
ab35.6 
an  16. 7 

I  Q  3.2 
or  31.1 
ab46.6 

'  an  S.9 

I 

I  or  38. 3 

ab38.8 

I  an  8.6 

;  C     0.6 

I  Q  3.5 
or  37. 3 
ab  37. 7 
an  8.6 

or  39. 5 
abSo.l 
an  12.0 
ne  4.3 


W.  H.  Mel- 
ville. 


\V.  H.  Mel- 
ville. 


W.  F.  Hille- 
brand. 


L.  G.  Eakins. 


W.  F.  Hille- 
brand. 


L.  G.  F^ikins. 


G.  Forsberg. 


F.  Ullik. 


L.  Ricciardi. 


L.  Dimitrow. 


Lindgren  and  Melville, 

A.  J.  S.,  XLV, 
p.  296,  1893. 

J.  P.  Iddings, 

J.  G.,  iii; 

p.  947,  1895. 

Hague  and  Jaggar, 

B.  G.  8.  G.  S.  168, 
p.  98,  1900. 

\V.  Cross, 
Pr.  Colo.  Sc.  Soc.,  II, 
p.  233,  1887. 


W.  Cross, 
B.  U.  S.  G.  S.,  148, 
p.  163,  1897. 

W.  Cross, 

17A.R.  U.8.G.  S.,II, 
p.  324,1896. 

AV.  C.  Brogger, 
Z.  K.,  XVI, 
p.  49,  1890. 

J.  E.  Hibsch, 
T.  M.  P.  M.,  IX, 
p.  247,  1888. 


A.  Verri, 

B.  S.  G.  Ital.,  VIII, 
p.  403,  1889. 

L.  Dimitrow, 
Ds.AVien.  Akad.,LX, 
p.  497,  1893. 


Sodalite-syen- 
ite. 


Quartz-bana- 
kite. 


Biotite- tra- 
chyte. 


Trachyte. 


Andesite. 


Andesite. 


Akerite-por- 
phyry. 


Trachyte. 


Trachyte. 


Pyroxene- 
syenite. 


Also  in  17  A.  R. 
U.8.G.S.,II, 
p.  324, 1896. 


Nearlaurvikose. 


Main  mass.  For 
border  of.  No. 
6.  Salemose. 


SUBRANG  4.    DOSODIC.    LAIRVIK^SE. 


ZrOj 
NIO 
SrO 
LLsO 

ZrOj 
re8, 
CrA 

lb 

8rO 


SrO 
L!..0 


0.02 
none 
0.14 
trace 

trace 

0.02 

trace 

trace 

none 

0.15 


0.28 
trace 


or  31.1 
ab43.5 
an  9.5 
no  8.0 
C     3.2 

Q  (•>.  2 
or  2S.  4 
ab48.7 
an  7.8 
C     0.6 

or  23. 4 
ab51.4 
an  8.3 
ne  6.0 

or  29. 6 
ab38.3 
an  6.7 
ne  9.4 

!  Q    7.1 

or  27.2 

:  ab48.7 

I  an  6.7 

Q  5.6 
or  27. 2 
ab48.7 
an  8.1 


Q  7.0 
or  27. 2 
ab48.2 
an  10. 8 

Q  1.3 
or  20. 6 
ab56.6 
an  11. 7 


ol    2.4  I  Jlethuen  Township, 
Peterborough  Coun- 
ty, Ontario. 

hy  6.6  1  Fourche  Mountain, 
I      n.  Little  Rock,  Ar- 
I      kansas. 


di 

ol    6.5 


2. 1  i  Annie  C'reek,  Black 
Hills,  South  Dakota. 


W.  G.  Miller. 


R.  N.  Brackett. 


Flintermann. 


di   7.4     Whitetail  Gulch, 
°^   ^'^1      Black  Hills,  South 
Dakota. 


Flintermann. 


di  5.2 
hy  0.8 
ml  2.8 
il     0.5 

di  2.6 
hy  2.4 
mt  3.0 
il     0.8 


hy  1.7 
mt  3.5 


di  8.8  : 
wo  1.0  I 
mt  2.6  I 
il     0.8 


Copper  Creek  Basin, 
Yellowstone  Na- 
tional Park. 

Copper  Creek  Basin, 
Yellowstone  Na- 
tional Park. 


Pringle  Hill,  Rosita 
Hills,  Colorado. 


Mount  Pennell,  Henry 
Mountains,  Utah. 


W.     F.    Hille- 
brand. 


W.    F.     Hille- 
brand. 


W.  F.  Eakins. 


AV.  G.  Miller, 
Rep.  Bur. Mines. Tor., 
VIII,pt.2,p.207,1899. 

J.  F.  Williams, 
A.  R.G.  S.  Ark.,1890, 
II,  p.  96,  1891. 


J.  D.  Irving, 

Ann.N.Y.AcSc., 
XII,  p.  272,  1899. 

J.  D.  Irving, 
Ann.  N.  Y.  Ac.  Sc., 
XII,  p.  272,  1899. 

Hague  and  Jaggar, 
B.  U.  S.  G.  S.  168, 
p.  95,  1900. 

Hague  and  Jaggar, 
B.  r.  S.  G.  S.  168, 
p.  95,  1900. 


W.  Cross, 
Pr.  Colo.  Sc.  Soc., 
II,  p.  250,  1887. 


Nephelite- 
svenite. 


Quartz-syenite.  |  MnO  high. 


Phonolite. 


Phonolite. 


W.    F.    Hille-  I  W.  Croes, 
brand.  I      14  A.  R.  U.S.  G.S., 

I      II,  p.  227,  1894. 


Augite-syenite- 
porphyry. 


Quartz-syenite. 


Andesite. 


Augite-por- 
pnyry. 


Also  in  17  A.  R. 
U.S.G.S.,II, 
p.  324, 1896. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 

CLASS  I.     PERSALAXE— C^ontinweil 
RANG  2.    DOMaLKALIC.    PULASKASE— €aatfitu«d. 


No. 


i^i<  J,      Al,f >,  I  FejOii      FeO      MgO  ;  OaO 


.1 


Ni*sO       KjtJ     HjO-f  iH,0- 

I  ! 


9 
A4.IV 

10 
A2.II 


I 


I  62. 10 

I  1.035 

I 

j  56. 19  I 


18.02  n.<l. 

.  in\  — 

20.  25  '  2.  7(i 

.19S  '  .017 


3.57 

.050 

2.  32 

.m2 


0.75 

.019 

1.12 


2.59       6.51        4.07  ,     1.99 


.047 


4.:W) 


.077 


.105 


.043 


6.  33       4. 19  I     0.  <ii 

.102  I         .(M5 


11 

60.45  1 

1 
20. 14  I 

3.80 

n.a. 

1.27 

1.68 

7.  23 

5.12 

(».71 

A4.1V 

l.OOS 

.197, 

,024 

(.04H) 

.032 

.031) 

.117 

.a>i 

12 

60.  72  ' 

19.  90  ' 

3.  56 

0.85 

1.25 

2.75 

(i.24 

4.16 

0.61 

A8.III 

1.012  ' 

.19.-1 

.022 

.012 

.031 

.049 

.101 

.(44 

1 

13 

59.  38  1 

19.35 

4.97 

0.  13 

0.  91 

4.36 

5.15 

3.88 

0.90 

A2.II 

1 
.wo  ' 

.190 

.0:<1 

.002 

.023 

.07H 

.083 

.041 

14 

58.  82  1 

21.06 

3.26 

0.  70 

i.:w 

3.  as 

6.  83 

3.  70  , 

1.26 

A8.  Ill 

.i»HO  1 

.207 : 

.020 

.010 

.03.> 

.OM 

.110 

.039 

15 

57. 59 

22.  :w  1 

3.09 

0.78 

2.34 

3.23 

6.11 

3.40 

0.  70 

A3.  Ill 

.960^ 

.220  1 

.019  1 

.oil 

.IXW 

.av 

.099 

.036 

16 

57. :« 

20.  30  1 

4.95  ' 

1.03 

1.93 

2.  67 

6.05 

4.7« 

0.68 

A3.  Ill 

.967  1 

.199  1 

.031  ' 

.014 

.048 

.OIK 

.09JS 

.1^1 

17 

1 

56.  a5  j 

1 

21.56  i 

3.44 

1.14 

0.85 

5.  2(J 

6.07 

3.(V6 

0.  52 

AS.  Ill 

■ 

.211  j 

.022 

.014 

.021 

.094 

.098 

.089  ' 

18 

58.88  1 

20.  30  1 

3.(«  1 

2.58 

0.79 

3.03 

5.  73 

4.50 

1.01 

B3.  IV 

.9«1  ' 

.199  ' 

1 
.023 

1 

.(Wfi 

.020 

.C5t 

,092 

.(MH  1 

19 

57. 12  , 

1 

21.69  , 

1.63  1 

3.  ♦VS 

1.55 

4.03 

5.  93 

1 

3.48  , 

0. 58 

A8.  Ill 

.952  1 

.213  1 

.010  1 

.051 

.039 

.  072 

.091; 

.0:^7  , 

20 

65.01   ' 

18.  27 

0.84    : 

0.83 

0.80 

1.50 

6.79 

4.:u 

1.74 

A3.  Ill 

i 
1.083 

.179, 

.(X)5  1 

.011 

.020 

.027 

.110 

.on; 

21 

61.19  1 

21.24  1 

1.62  1 

n.  (I. 

trace 

1.87 

6.  80 

5.97 

0. 93 

A4.  IV 

l.criO  ; 

1 

.210 

.010  ' 

(.020^ 



.034 

.109 

.0<V4 

22 

1 
64.69  i 

17.32 

1.23  1 

3.01 

1.54 

2.18 

0.  .3<> 

2.30' 

2.09  ! 

B2.  Ill 

1.078  1 

.170 

.007  ' 

.W2 

.o:J9 

.039 

.102 

1 

.024 

23 

55.  91 

1 

19.  73 

2.  73  1 

1.36 

0.75 

2.  3V) 

7.24 

2.1:5 

4.33  ' 

Bl.  II 

.'.r:r2 

.19:t 

.017  1 

.  019 

.019 

.013 

.117 

.  (••_2 

1 

24 

61.  47 

18.09 

5.  14  1 

3. 06 

1.32 

3.  00 

5.  85 

1 

2. 8:5 

11.  d.  ' 

A3.  Ill 

1.025 

.177  1 

.o:i2 

.ow 

.o:i3 

.a-)3 

.  094 

.o:«) 

1 

25 

61.43 

17.51 

5.11 

2.  ;u) 

0.54 

2.45 

().  22 

3.  95 

n.d.  ! 

A3.  Ill 

1.024 

.171 

.(«2 

.032 

.014 

.(M4 

.100 

.042 

26 

60.24 

20.  28 

2.  32 

3.  88 

0.  50 

1.96 

7.80 

4.28 

03.  V 

1.0O4 

.VM 

.014 

.a54  ^ 

.013 

.03(; 

.  12f> 

.04r) 

27 

66.71  ' 

15.82 

0.71 

1 

0.32 

2.a5 

3.92 

7.12 

2.  42 

1.01  \ 

A3.  Ill 

1.112  1 

.155 

.OLH 

.oju ; 

1 

.im 

.070 

.114 

.  tr25 

( (>,     Tin,  !  PjOj    MnO 


BaO  :    Sum      Sp.gr. 


0. 57  '  0. 54 


.007 


.004 


I 


I  1.3<i 

'       .017 


o.:« 

.W2  ' 


0.  54 

Am 


0.  :U) 


1       .J)05 

i         '  I 

'  0.44     trace  trai-e  I 

.oo-.i  I    —  —   I 

1.89  ,  trai-e  \  0.  18  0.46 

.001  .006 


100.62 


99.47     2.674 


I 


100.40  i 


100.04 


100.77 


UK).  04 


^>9. 62 


m).80 


J»9.  35 


100.99 


W.66 


100.12 


100. 01 


101. 16     2.  65 


99.  41      2. 471 


I  100.76 


99.51      2.34 


101.  26 


UX).08 
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ORDER  5.     PERFELIC.     CANADAKF^-CfjntitjuedL 
SUBRANG  4.    DOSODIC.    LAURVIKOSK^-Oimmued. 


Inclusive. 


BfO 


SO, 
CI 


1.02 


0;16 
0.09 


80, 

CI 
P 


0.21 
O.IO 
trace 


XoniL 


Lijt^kv. 


Anulv^t. 


Reference^ 


Author*ii  imme. 


□r28.1» 

an  7,^ 


or  2.1.0 
Rb42.4 
an  14. 5 
ne  6.0 


or  30.0 
ab46.1 
an  7.3 

ne  8.2 

Q  0.8 
or  24.4 
abd2.9 
an  18. 6 

Q  4.7 
or  22. 8 
ab43.4 
an  18. 3 

or  21. 7 
ab52.4 
an  15. 0 
ne  2.8 
C     0.4 

or  20.0 
abdl.9 
an  16. 1 
C     2.8 

or  28.4 
ab45.1 
an  13. 3 
ne  3.4 
C     0.2 

or  21. 7 
ab43.5 
an  20. 6 
ne  4.3 

Q  1.6 
or  26. 7 
ab48.2 
an  11. 4 
C     1.8 

or  20. 6 
ab46.6 
an  20.0 
ne  2.0 
C     0.8 

Q  4.6 
or  2.>.  6 
ab  57. 1 
an  6.7 

or  35.6 
ab46.6 
an  9.5 
ne  5.4 
C     0.4 

Q  10.6 
or  13. 3 
nb53.0 
an  10. 8 
C     0. 5 

or  12.2 
I  ab61.3 

anl2.0 
j  C     1.1 

Q  7.9 
I  or  16. 7 
I  ab49.3 

an  14. 7 

'  Q  5.0 
or  23. 4 
ab52.4 
an  8.1 

,  or  25. 6 

I  ab50.3 

an  7.2 

ne  8.5 

Q  8.6 
or  1.S.9 
nb59.7 
nn  4.4 


di    4,S 

hj  6.2 


di  3.2 

ol  1.6 

mt  3.9 

U  1.1 

ap  1.2 

di  1.0 

ol  6.8 


hy  3.1 
mt  2.8 
hml.6 


hy  2.3 
il  0.3 
hm5.0 
tn   2.4 

ol  2.5 
mt  2.8 
hml.O 


ol  4.1 
mt  2.6 
hml.3 


ol  3.3 
mt  3.2 
hm2.7 


di  4.4 
mt  3.2 
hml.8 


hy  3.8 
mt  5.3 
ap  1.2 


ol    7.0 
mt  2.3 


di 

■ 
0.8 

by 

2.4 

mt  1.2 

ol 

1.6 

11 

0.8 

MontBlano,  Fimnt*, 


Ferrera,  Columbretes 
Islands,  S^miii. 


Auerud,  n.  Holme- 
strand,  Norway. 


Notteru,  n.  Tons- 
berg,  Non^ay. 


Bollaerene,   n. 
Tonsberg,  Norway. 


Slotsberg  n.  Tons- 
berg, Norway. 


Fagerheimasen,  Not- 
tero,  Norway. 


Teie,  Notter(5,  Nor- 
way. 


Nottero,  n.  Ton8l)erg, 
Norway. 


Byskoven,  n.  Laur- 
vik,  Non^-ay. 


R.  Pfohl. 


G.  Forslierg. 


G.  For8l>erg. 


V.  Sohraelck. 


G.  Forsberg. 


G.  Forsberj?. 


G.  Forsberg. 


G.  Forsberg. 


Stahl  and 
Mansfeld. 


Frederiksviirn,  n.  (4.  Forsljerg. 

Laur\'ik,  Norway. 


Frohnfeld,  n.  Kel- 
berg,  Eifel. 


Laacher  iSee, 
Rh.  Prussia. 


hy  7.7  I 
mt  1.6 
il     0.9 


ol    1.5  ! 
mt  3.9 


KOdelschutzteich,  n.       R.  Pohliiiann, 


Nordhalben,  Thur- 
ingia. 

Schwintel,  Hegau, 
Germany. 


K.  Vogelsang. 


W.  Bruhns. 


di    4.7 
mt  7.4 


,  Montagna  (irande, 
1      Pantelleria. 


di   3.3 
mt  7.4 


di    2.4  ' 

ol     4.1  I 
mt  3.2  I 

di  11.3 
mt  1.0 


Porto  Scauri, 
Pantelleria. 


Montagna  Grande, 
Pantelleria. 


Deleng  Baro.s, 
Sumatra. 


G.  F.  Fuhr. 
H.  Forstner. 
IT.  Forstner. 
E.  Maegi^. 
W.  Herz. 


Duparc  and  Mrazec, 
Mem. Boo,  Ph  vs.  Gen,, 
XXKIIl,No.'l,p.48, 


ProtogJni?  with 
J^eryL 


Rerjiarks. 


F.  Becke, 
T.M.P.M.,XVI, 
p.  177,  1896. 

W.  C.  Bnjgger, 
Z.K.,XVI, 
p.  54,  1890. 

p.  :«,  1890. 
W.  C.  Brogger. 

Eg.  Kg.,  In, 

p.  329,  1899. 

W.  C.  Bitigger, 
Z.  K.,  XVI, 
p.  a5,  1890. 

W.  C.  Brogger, 
Z.  K.,  XVI, 
p.  35,  1890. 

W.  C.  Brogger, 
Z.  K.,  XVI, 
p.  35,  1890. 

W.  G,  Brogger, 
Z.  K.,  XVI, 
p.  30,  1890. 

A.  Merian, 
N.  J.  B.  B.,  Ill, 
p.  266,  1885. 

W.  C.  Brogger, 
Z.  K.,  XVI, 
p.  30,  1890. 

I 

I  K.  Vogelsang, 

I      Z.  D.  G.  G.,  XLII, 

I       p.  10,  1890. 

[  W.  Bruhns, 

!      Vh.  Nh.  Ver.  Bonn, 

I      XLVIII,  p.  324,  1891. 

I  I 

R.  Pohlmann, 
I      N.  J.  B.  B.,  Ill,  ' 

p.  86,  1885.  I 

I  G.  F.  Fohr, 

I       In.  Diss.Wiirzburg, 

I      p.  30,  1883. 

H.  Forstner, 
I      Z.  K.,  VIII,   p.  155, 

!       1884. 

I  n.  Forstner, 

I       Z.  K.,  VIII,    p.  164,  , 

I       1884. 


Tephritic-tra- 
chvte. 


Nonlniarkite. 


Rhoml)en- 
I)orphyry. 

TonsV)ergite. 


Rhomben-jior- 
phyry. 


Augite-syenite. 


Rhomben-por- 
phyry. 


Laurvikite. 


Augite-syenite. 
( Laurvikite,  W. 
C.  B.) 

laurvikite. 


Trachvte. 


Sanidinite. 


Quartz-mica-         Near  lassenoee. 
dioiite-i)or-     | 
phyrite. 


Sum  low. 


Alkalies  not 
exact 


Phonolite. 


Augite-ande- 
site. 


Augite-ande- 
Fitt". 


Au^ite-ande- 
site. 


H.  Forstner,  i 

Z.  K.,  VIII,  p.   155,  I 
1884. 

L.  Milch,  j  Dacite. 

Z.  D.  (i.  G.,LI,  p.66,  I 
1899. 


Not  fresh. 


Near  akerose. 
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CHEMICAL    ANALYSES    OF    IGNEOUS   ROCKS. 


CLASS  I.     PERSALANE— Continued. 

RANG  2.     DOMALKAUC.     PULA8KASE. 


No. 

SiO,      A  1,0, 

Fe,0, 

FeO 

MgO 

1.15 

CaO 

Na,0 

K,0 

H,0+ 

H,0- 

CO, 

TiO, 

PA 

MnO 

BaO 

Sum 

Sp.gr. 

1 

60.13     20.47 

1.04 

0.72 

2.59 

9.60 

1.06 

3.44 

trace 

trace 

100.20 

A3.  Ill 

1.002           .201 

.007 

.010 

.029 

.046 

.156 

.011 

2 

62. 90     22.  80 

1.05 

n.d. 

0.40 

3.55 

8.49 

0.53 

0.90 

1 

100.62 

B3.    IV 

1.W8           .223 

.007 

(.014) 

.010 

.063 

.137 

.006 

i 
1     . 

1 

RANG  3.     ALKALICALCIC. 

1 

59.  33 

20.46 

1.66 

0.22 

0.83     7.09 

2.58 

7.03  ;     0.3() 

trace    0. 10 

0. 05     0. 16 

none 

100.02 

Al.     I 

.989 

.200 

1 

.010 

.003 

.021         .127 

.042 

.074 

1       .001 

.002 

RANG  i 

I     ALKALICALCIC. 

1 

59.26 

23.  m 

0.30 

0.57 

0.  31     5. 93 

4.94 

4.  78  :     0.  74 

•       1             I             : 

;            1              100.46 

2.626 

AS.    Ill 

.988 

.231 

.002 

.008 

.008         .105 

.079 
RANG  : 
5.69 

.051 

; 

Sio 

54.83  1  25.49 

1.61 

1.65 

1.96  i  6.08 

L     ALKALICALCIC. 

1 

1 
1.87  i     1.18     

0.18 

100.54 

AS.  Ill 

.914  ,         .250 

! 

.010 

.023 

.049         .109 

.092 

.V20  '■ 

2 

58.  28     19,  37 

1.35 

2.98 

1.  30     4.  78 

4.40 

3.75 

1 
1.78  !  0.44  ,  0.33 

0.96 

0.35  ;  0.07 

0.25  :  100.48 

Al.  I 

.971 

.190 

.008 

.041 

.038  1       .086 
RANC 

.071 

.040 

.012 

1 

.002  1       .001 

1 

1 

.002 

J  4.    DOCALCIC.     LABRAE 

»ORASE 

1 

49.78 

29.37 

0.34 

0.60 

1.07   11.86 

4.39 

0.46 

1.76 

none 

0.08 

none      99. 80  |  2. 676 

A2.  II 

.830 

.288 

.002 

.008 

.025         .211 

.071 

.005 

1 

— 

.001 

— 

2 

53.43 

28.01 

0.75 

n.d. 

0.63   11.24 

4.85 

0.96 

trace 

99.87 

2.673 

A3.  Ill 

.891 

.274 

.005 

(.010) 

.016         .200 

.078 

.010 

3 

53.42 

28.36 

1.80 

n.d. 

0.31    10.49 

4.82 

0.84 

n.d. 

100.04 

A3.  Ill 

.890           .278 

.011 

(.022) 

.008  i       .187 

.077 

.009 

I 

4 

53. 02  :  27. 75 

2.92 

n.d. 

0.93    10.12 

4.67 

0.81 

n.d. 

0.12 

1  100.36 

AS.  Ill 

.884           .273 

.018 

(.036) 

.023         .180 

.076 

.009 

!      .001 

5 

52.61  !  27.15 

4.a5 

n.d. 

1.55 

9.96 

4.53 

,.    0.78  '    n.d. 

0.23 

100.87 

AS.  ni 

.877           .267 

.025 

(.050) 

.039  1      .178 

.073 

.008 

.003 

' 

6 

55.01  !  28.31 

n.d. 

0.73 

0.40 

10.42 

4.52 

0.61 

. 

1 

100.00 

AS.  Ill 

.917  1         .277 

.010 

.010 

.185 

i         .072 

1 

!         .006 

1            1 
1             i 
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ORDER  5.     PERFELIC.     CAN  A  I)  ARE— Continued. 

SUBRANO  5.     PERSODIC. 


Inclusive. 

Norm. 

Locality. 

or   6.1 

di    2.4 

Fair  Haven, 

abtW.  6 
an  9.7 

ol    1.5 
mt  1.6 

Connecticut. 

ue  6.8 

Q     2.8 

hy  2.8 

Jablanica, 

or    2.8 
ab71.8 

Herzegowina. 

an  17. 6 

C     1.8 

Analvfit. 


Reference. 


Author's  name. 


H.  S.  Washing.  •  E.  O.  Hovev, 
ton.  A.  J.  S.,  Ill,  p.  291, 

I       1897. 


C.  V.  John? 


C.  V.  John,  J.  V.  Wien, 
G.  R-A.,  XXXVIII, 
p.  346,  1888. 


Remarks. 


Keratoi)hyre. 


Diorite. 


HjO  •    includes 

CO,. 
Not  fresh. 

AlA  high? 
MgO  low? 


SUBRANG  2.     DOPOTASSIC.     MAZARUNOSE. 


ZrO, 

none 

CI 

0.06 

FeSr 

0.02 

CoO 

0.01 

Cu 

0.06 

Pb 

0.01 

Q  3.4 
or  41. 1 
ab22.0 
an  23. 4 


di  4.5 
wo  2.6 
mt  0.7 
hml.l 


Mazaruni  district, 
British  Guiana. 


J.  B.  Harrison. 


J.  B.  Harrison, 
Priv.  contrib. 


Augite-syenite. 


Dried  at  100«. 


STTBRANO  3.    SODIFOTA.««IC. 


SrO 
LisO 


0.09 
trace? 


""l^'i      ^?  iS    Table  Mountain, 
ll^A      mto:5        Denver,  Colorado, 
ne  1.0 


L.  G.  Eakins.     i  W.  Cross,  '  Augite-ande-      i  Pebble. 

1     B.   U.   S.   G.   8.,  148,         Ate.  ' 

p.  159,  1897. 


srBRANG  4.    DaSODIC. 


or  11.1 
ab47.2 
an  30. 3 
ne  0.6 
C     3.0 

Q  5. 2 
or  22. 2 
ab37.2 
an  22.0 


ol    4.9 
mt  2.3 


Horse  Hace,  Menomi- 
nee River,  Wiscon- 
sin. 


Ji   1.4     Shield's  River  Basin, 
^^  11  '      Crazy  Mountains. 
11    1.8  I      Montana. 


R.  B.  Riggs. 


W.  F.  Hille- 
brand. 


a.  H.  Williams, 
B.  U.  S.  G.  S.,  62, 
p.  113,  1890. 

J.  E.  Wolff, 

B.  U.  S.  G.  S.,  148, 
p.  143,  1897. 


Mica-diorite-      '  Dried  at  105**. 
j>orphyry. 


Diabase-i>or- 
phyrite. 


SrBRANG  3.     PRESOrUC.     LABRADOROSK. 


SrO 


or  2.8 
ab28.8 
an  58. 7 
ne   4.5 

or  5.6 
abol.  7 
an  3.5.1 
ne  3.1 

or  5. 0 
ab.38.3 
an  52.0 
C     0.5 

or  5.0 
ab  37. 7 
an  50.0 
ne  1.1 
C     0.8 

or  4.4 
ab37.2 
an  49. 5 
ne  0.6 
C     0.8 

Q  3.5 
or  3.3 
ab37.7 
an  51. 4 
C     1.4 


ol   2.5  !  Carlton  Peak,  Min- 
"'^^•''^1      nesota. 


<!,»   3.4  I  Nain,  Labrador. 

ol    1.2  ' 


2.*<    Ogne,  Ekersund, 
,      Norwav. 


ol   5. 3  I  Near  Lister,  Norway. 


ol   7.7     Rekefjord,  Ekersund, 
"    «^l      No4ay. 


hy  2.3  I  Turtschinka, 

I      Wolhynia,  Russia. 


A.  N.  Winchell. 


A.  N.  Winchell, 
A.  G.,  XXVI, 
p.  281,  1900. 


Plagioclasite. 


I 


A.  Wichniann. 


A.  Wichmann,  I  Labradorite- 

Z.  D.  G.  G.,  XXXVI,  I      rock, 
p.  491,  1884. 


C.  F.  Koldenip.    C.  F.  Kolderup, 

Berg.  Mus.  Aarb., 
1896,  No.  5,  p.  96. 

C.  F.  Koldenii*.    C.  F.  Kolderup, 

Berg.  Mus.  Aarb., 
1896,  No.  5,  p.  113. 


C'.  F.  Kolderup. 


J.  Morozewii'z. 


C'.  F.  Kolderup., 
Berg.  Mus.  Aarb., 
1896,  No.  5,  p.  79. 

W.  Tarassenko, 
ci.  N.  J.,  1899,  I, 
p.  463. 


!  Labradorite- 
■,      rock. 


Labradorite- 
rock. 


Labradorite- 
rock. 


Labradorite- 
rock. 
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CHEMICAL    ANALYSES    OF   IGNEOUS   ROCKS. 


CLASS  I.     PERSALANE— Continued. 

RANG  5.     PERCALCIC.    CANADA8E. 


No. 

1 

!    SiO, 

1 

A1,0,  1 

Fe,0, 

FeO 

MgO 

CaO 

Na,0 

K,0 
0.10 

H,0-f  H,0- 

CO,  '  TiO,  1  PA 

MnO 

BaO  !    Sum      Sp.gr. 

1 

1 

;  45.78 

30.39 

1.22 

2.14 

16.66 

1.66 

0.51 

1            1 

99.79 

A8.  Ill 

'         .763           .298  ' 

1 

.008  . 

.017 

.OfA 

.297  I 

.027 

.001 

!       ' 

1                                                             ; 
1                            1 

2 

1  47.32  !  30.36 

1.35 

1.55 

2.44 

15. 45 

1.88 

0.66 

0.10 

0. 58 

1 

;  101.69     2.73     '• 

02.  IV 

.789           .298 

.009  1 

.022 

.061 

.276 

.(m 

.007 

' 

3 

!  46.  24  i  29.  85 

1 

1.30  1 

2.12 

2.41 

16.24 

1.98 

0.18 

n.  (1. 

1.03  1 

1 

trace 

101. 35  '  2. 85    i 

1                             1 

C2.IV 

!         .771           .293 

i                                    1 

.008 

.030 

.060 

.290 

.032 

.002 

1 

1                             1 

1 

i 

CLASt:^  I.     PER8ALANE. 

RANG  1.     PERALKALIC.     MIASKASE. 


1 

53.56 

24.43 

2.19 

1.  22  1  0.  31 

1.24 

6.48 

9.50 

0.93 

0.10                   99.96 

A8.m 

.898 

.240 

.014 

.017  1      .008 

.022 

.104 

.101 

i 

.001 

2 

55.06 

23.29 

3.29 

n.  d.     trace 

1.46 

6.76 

8.86 

1.08 

i 

99.80 

A4.  IV 

.918 

.228 

.020 

(.040)  1     

.0-26 

.109 

.094 

3 

60.42 

19.  23 

0.63 

3. 19     0.  67 

1.73 

6.99 

6.88 

1.74 

trace  , 

101.48 

B3.  IV 

1.007 

.189 

.004 

.W4 

.017 

.031 

.113 

.073 

4 

58.89 

19.67 

1.79 

1.23 

0.17 

1.31 

4.41 

11.00 

1.11 

0.59 

100. 17     2. 557 

A3.  Ill 

.982 

.193 

.011 

.017 

.004 

.023 

.071 

.117 

.008! 

5 

55.18 

23.  03 

2.85 

n.  d. 

0.25 

1.06 

5.98 

8.43 

2.62 

100.16 

A4.  IV 

.920 

.226 

.018 

(.036) 

.006 

.020 

.097 

.089 

6 

55.87 

21.82 

2.34 

1.10 

0.48 

3.07 

4.81 

10.49 

0.34 

trace  i 

100.32  ,  2.551 

AS.  Ill 

.931 

.214 

.015 

.015 

.012 

.055 

.078 

.114 

1   ' 

1           i 

1 

RAN 

G  1.     PERALKALIC.     MIASKASE. 

1 
Al.I 

58.30 

.972 

21.  :w 

.210 

1.05 

.007 

2.04     0.22 

.029  !      .006 

0.95 
.017 

8.66 
.140 

6.06 

.OCA 

0.  45 

0.  35  ,  none  1  0. 10     0. 04     trace  i  none     100. 05 

'            '            1            1            ■'                     .08 

.      .001  1    1     1         99.^ 

1                               ' 

1 
1 

2 

58.  77 

22. 53 

1.54 

1. 04     0. 19 

0.74 

9.62 

4.89 

0.90 

0.07  I 

0. 31              ■  trace  !  none    1(K).  71     2. 596 

A2.II 

.990 

.•220 

.010 

.014         .005 

.013 

.l.=>5 

.052 

.004 1              —       —                         no 

i                      ' 

3 

• 

A2.  II 

56.75 

.946 

20.69 

.•208 

3. 52 

.022 

0.59  1  0.11 

.006  \      .003 

0.37 

.007 

11.45 

.1K5 

2.tH) 
.031 

3.18 

0. 04              1  0. 30  i            !  trace    none     100. 18     2. 474 

.06  1 

j                     .004                     100.12:         22® 

4 

54.22 

20.  20 

2.35 

1.02  1  0.29 

0.70 

9.44 

4.85 

5.57 

0. 42  '  trace    0. 38     0. 11  |  0. 19  '  trace      99.  74  ' 

ALI 

.9(M 

.IIW 

.015 

.014         .007 

.012 

.152 

.052 

.005        .001        .003      — 

6 

52.73 

20.  a5 

3.43 

0.99 

0.17 

3.  :i5 

7.94 

4.77 

4.85 

0.69 

0. 93  .  n.  d. 

1 
trace' 

0.11     100.01  1  2.466 

A8.III 

.879 

.197 

.021 

.014 

.004 

.060 

.128 

.051 

.001 

1 

6 

58.74 

20.85 

4.15 

n.d. 

0.22 

a36 

9.72 

4.23 

1.82 

100.09 

A4.IV 

.979 

.204 

.026 

(.062) 

.006 

.007 

.156 

.046 
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ORDER  5.     PERFELIC.     CANADARE— Oontinuetl. 

SUBRANG.    NOT  NEEDED. 


Inclusive. 

Norm. 

1 

Locality. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

or    0.6 
ab  12. 1 
an  75. 1 
ne  1.1 

di    6.1 
ol    2.5 
mt  1.9 

Burnt  Head,  Monhe- 
gan  Island,  Maine. 

E.  C.  E.  Lor.1. 

E.  C.  p.  I»rd, 
A.  0.,  XXVI, 
p.  340,  1900. 

Anorthosite. 

or   3.9 
abl3.6 
an  72. 6 
ne   1.1 

di    3.5 
ol    4.4 
mt  2.1  1 

South  Sherbrooke, 
Ontario. 

A.  W.  LawHon. 

AV.  G.  Miller, 

Rep.  Bur.  Mines,  Tor., 
VII,  pt.  2,  p.  227, 1899. 

Corundum- 
anorthosite. 

Also  in  A.  G., 
XXIV,  p.  280, 
1899. 

or    1.1 
ab  12. 1 
an  72. 0 
ne  2.6 

di    7.1  1 
ol    3.0  ' 
mt  1.9  1 

1 

Mouth  of  Seine  River, 
Rainy  Lake  region, 
Ontario. 

A.  W.  Laws^m. 

A.  P.  Coleman, 

Rep.  Bur.  Mines,  Tor., 
V,  p.  99,  1896. 

Anorthosite. 

Also  in  A.  G., 
IV,  p.  909, 
1896. 

ORDER  6.     LE\rH)FELIC.     RUSSARE. 

SUBRANG  3.    SODIPOTASSIC.    BEEMEROSE. 


• 

or  56. 2 
ab  3.4 
an  6.1 
ne27.5 
C     1.3 

ol    0.9 
mt  3.2 

Beeniersville, 
New  Jersey. 

L.  G.  Eakins. 

or  52.3 
ab  6.3 
an  7.0 
nc27.5 

ol    5.8 

Serra  de  Tingua, 
Brazil. 

E.  Hussak. 

or  40. 6 
aba5.0 
an  0.8 
nel3.1 

di    6.7 
ol    2.8 
mt  0.9 

Moita,  Foya, 
Portugal. 

M.  Dittrich. 

1 

or  6.5. 1 
Hbl3.1 
an  1.4 
ne  13. 1 

di    2.5 
wo  1.0 
mt  2.6 

Picota, 
Serra  de  Monchique, 
Portugal. 

A.  Zilliacus. 

8O3        0.44 
CI          0.32 

or  49. 5 
ablH.3 
an  5.6 
ne  7.7 
so    4.9 
no  3.6 
C     3.0 

ol    4.2 

Rietlen, 
n.  I^acher  See, 
Rhenish  Prussia. 

K.  Busz. 

or  63. 4 
an  6.1 
ne22.2 

di    2.6 
wo  2.5 
mt  3.5 

Lake  Bracciano, 
Italy. 

H.  S.  Washing- 
ton. 

.SrBRANG  4.     DO.SoniC.     > 

J.  p.  Iddings,                   I  Xephelite-sven- 

B.  U.  S.  G.  S.,  150,       ;  ite. 
p.  211.  1898.                   I 

E.  Hussak,                        '  Leucite-tingua-  ' 

N.  J.,  1892,  II,  p.  146.  ite.                    ; 


Kraatz-Koschlau  an<l         Nephelite-sven-    Sum  high. 
Hacknian,T.M.  P.M.,       ite. 
XVI,  p.  225,  1896. 

Kraatz-Koschlau  and         I^^ncite-tingua- 
Hackman,  T.  M.  P.  M.,       it» -vitro- 
XVI,  p.  252,  1896.        ,       phyre. 

K.  Busz,  ■  Leucito-phono- 

Vh.  Nh.  Ver.  Bonn,     '      lite. 
XLVIII,p.246,1891. 


II.  S.  Washington,  i  Leucite-phono-  1  Drie<l  at  110°.   » 

J.  G.,  V,  p.  49,  1897.    !       lite. 


ZrO, 

80, 

CI 


ZrOa 


SO, 
CI 


SO, 


0.02 
0.08 
0.35 


or  3(».  1 

ab35.1 

I  an  2.H 

I  nel5.1 

so    5.0 


or  28. 9 

ab  43.0 

i  an  3.6 

n«?20.7 


di 
ol 
mt 


Home  Farm,  Red 
Hills,  New  Hamp- 
shire. 


H.  S.  Washing- 
ton. 


11.  S.  Washington, 
Priv.  contrib. 


trace 
0.28 


or  17.2 
ab46.6 
ne23.6 


or  28. 9 

I  ab33.5 

ne'23.3 


or  '2S.  4 
ab30.9 
an  5.0 
nel9.6 

or  25.0 
ab  46. 6 
an  0.8 
nel9.0 


ol  0.4 
mt  2.3 
il     0.6 


nc  6.0 
di  0.5 
wo  0.5 
mt  2.0 

ac  2.8 
di  1.5 
wo  0.6 
mt  2.1 
il     0.8 

di  1.0 
ol  4.4 
mt  3.2 
hml.l 


Salem  Neck,  Essex  H.  S.  Washing-  H.  S.  Washington, 

Count V,  Massachu-  ton.  J.  G.,  VI,  p.  803, 

setts.  '  1898. 

Pickard's  Point,  Man-  U.S.  Washing-  H.  S.  Washington, 


Chester,  Essex  Co., 
Massachusetts. 


ton. 


A.  J.  S.,  VI,  ]>.  la^, 
1898. 


Southboro, Massachu-  1  H.  N.  Stokes.        B.  U.  S.  G.  S.,  148, 


setts. 


Fovaite. 


Fovaite. 


AnaU'ite- 
tinguaite. 


Phonolite. 


p.  77,  1897. 


Heron  Bay,  Lake         ,  II.  W.  Charl-     i  A.  P.  Coleman,  !  Heronite. 

Superior,  Ontario.  ton.  J.  G.,  VII,  p.  435, 

I  I       1899.  ! 


ALO5  corrected 
for  ZrOj. 


CI  high? 


Not  described. 


Not  fresh. 


di 
ol 


Saline  County,  Ar- 
kansas. 


W.  A.  Noyes.       J.  F.  Williams, 


I 


A.  R.  Ark.  (;.  S., 
1890,  II,  p.  139,  1891. 


Nephelite- 
syenite. 
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CHEMICAL   ANALYSES    OF    IGNEOUS   ROCKS. 


CLASS  I.     PER8ALANE— Continued. 

RANG  1.     PERALKALIC.    M I  ASK  ASE— Continued. 


No. 

SiO, 
54.07 

AlA 

Fe,0, 
:^.  55 

FeO 

n.d. 

MgO 

(^aO 
0.36 

Na,0 

K,0 
4.76 

H,0+ 

H,0- 

CO, 

TiO, 

■ 

PA 

MnO 

BaO 

Sum 

7 

21.67 

o.:S6 

8.91 

5.  44  ;                          1  0.  15 

99.27 

B8.IV 

.901 

.212 

.022 

(.W4) 

.009 

.006 

.143 

.a5i 

1                i                      .002  j 

8 

58.60 

20.98 

2.22 

0.44 

0. :« 

1.13 

8.38 

5.49 

■         1         : 
1.92           :         ■ 

99.69 

A3,  m 

.977 

.205 

.014 

.006 

.oos 

.020 

.135 

.059 

1 

9 

57.86 

20.26 

2.a5 

0.39 

0.04 

0.89 

9.47 

5.19 

2.  40     0.  21  '  none    0.  22     0. 03 

0.21 

0.09 

99.97 

A1.I 

.964 

.199 

.015 

.006 

.001 

.016 

.153 

.055 

.003 

— 

.003 

.001 

10 

59.23 

2L10 

n.  d. 

4.13 

0.47 

0.64 

8.67 

4.49 

1.18  ;  0.10 

100. 01 

A4.IV 

.967 

.207 

— 

.067 

.012 

.011 

.140 

.04X 

11 

58.59 

20.77 

n.  d. 

4.35 

0.46 

1.46 

S.  17 

4.80 

0.92     0.09  1 

?n).  61 

A4.IV 

.977 

.203 

.061 

.012 

.026 

.13-2 

.  051 

12 

58.09 

21.29 

n.d. 

4.06 

trace 

0.81 

9.:i5 

3, 7i» 

2.  26     0.  20  , 

w.  a5 

A4.IV 

.968 

.209 



.057 

— 

.014 

.  151 

.(MO 

13 

57.88 

20.46 

n.  d. 

.3.77 

0.28 

0.76 

8.74 

5.11 

1 
2.55     0.17               1 

1 

99.72 

A4.IV 

.965 

.200' 

.063 

.007 

.013 

.141 

.(».\5 

14 

56.94 

21.03 

n.d. 

3.41 

0.  .33 

1.93 

i>.  05 

4.66 

2. 15     0.  .39 

99.89 

A4.IV 

.949 

.206 

— 

.04M 

.oos 

.o:m 

.146 

.o^^) 

1 

, 

16 

56.57 

20.74 

n.d. 

5.66 

0.  23 

1.05 

9.  36 

4.49 

1.49 

1.11 

99.70 

A4.IV 

.943 

.•203 

.079 

.OOti 

.019 

.  151 

.(VW 

1                      ; 

16 

55.94 

20.91 

n.  d. 

4.50 

0.42 

1.73 

8.87 

5.44 

2.  43     0.  31 

100.55 

A4.IV 

.932 

.205 

.062 

.011 

.030 

.143 

.(»5H 

' 

17 

58.70 

19.26 

3.37 

0.58 

0.76 

1.41 

S.  55 

4.5:j 

2.  57 

iK07  1 

! 

trace 

0.10 

0.10 

KM).  00 

A2.n 

.978 

.1»9  ' 

.021 

.OOK 

.019 

.025 

.i:w 

.018 

— 

.001 

.001 

18 

60.02 

20.98 

2.21 

0. 51 

trace 

1.18 

s.s:i 

5.72 

0.  70 

f 

trace 

trace 

100. 15 

A8.m 

1.000 

.206 

.014 

.007 

.021 

.142 

.061 

— 

19 

59.38 

19.47 

1.60 

L19 

0.3(5 

1.96 

7.80 

5.8;^ 

0.69 

0.11 

0.58 

0.(« 

0.15 

0. 13 

100.  a5 

Al.  I 

.990 

.191 

.010 

.017 

.009 

.035 

.126 

.062 

! 

.007         .001 

.002 

.001 

20 

59.00 

20.07 

1.58 

0.65 

0.10 

i.a5 

8.34 

5.63 

2.03 

0.24 

0.26 

0.29 

0.05 

0.12 

trac^e 

99.92 

ALI 

.968 

.197 

.010 

.009 

.003 

.019 

.135 

.060 

.001 

.002 

— 

21 

58.98 

.983 

20.54 

.201 

• 

1.65 

.010 

0.48 

.007 

0.11 

.003 

0.67 
.012 

9.95 

.160 

5.31 

.056 

0.97 

0.19 

0.24 

.003 

0.04 

0.26 

.004 

none 

100.07 
.06 

A1.I 

100.01 

22 

58.78 

.960 

20.03  ' 

.196, 

1.87 

.012 

0.49 

.007 

0.16 

.004 

0.83 

.016 

9.36 

.151 

5.50 

.059 

1.57 

0.31 

0.29     0.03 
.004      — 

0.15 

.002 

none 

100.24 
.13 

ALI 

ioO.u 

23 

58.64 

19.62  ' 

2.17 

0.42 

0.37 

1.24 

8.39 

5.26 

2. 40     0. 34 

0.23 

0. 20  '  0.  as 

0.20 

trace 

99.74 

ALI 

.977 

.192 

.014 

.006 

.009 

.VrJ2 

.las 

.066 

.003 

— 

.003 

2.576 


2.52 
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ORDER  6.     LENIK)FELIC.     RUSSARE— C^ontinued. 
SUBRANG  4.    DOSODIC.    MIASKOSE— Continued. 


Inclusive. 


Ziu 

BO, 

Cl 

8 

SiO 

lifO 


Cl 


ZrOs 

SO, 

Cl 

SrO 

U,0 


ZrOs 

SOa 

Cl 

SrO 

UfO 

Z1O3 

SO, 

Cl 

SrO 

Li«0 

ZrOs 

80, 

Cl 

SrO 

LifO 

ZrO, 

SO, 

Cl 

SrO 

Li«0 


0.15 
0.06 
0.08 
0.08 
0.M 
trace 


trace 


0.10 
0.37 
0.22 
0.03 
trace 


0.20 

0.07 

0.24 

none 

trace 

0.20 

0.20 

0.28 

none 

trace 

0.17 

0.12 

0.68 

none 

trace 


Norm. 


or  28. 4 
ab35.6 
an  1.7 
ne21.3 
C     1.2 

or  32.8 
ab41.4 
an  3.1 
ne  15. 9 

or  30. 6 
ab39.3 
ne  19. 0 


or  26. 7 
ab47.7 
an  8.1 
nel3.9 
C     0.8 

or  28. 4 
ab41.9 
an  5.6 
no  14. 8 

or  22.2 
ab48.2 
an  3.9 
nelG.8 
C     0.4 

or  80.6 
ab30.8 
an  1.1 
ncl8.7 

or  27. 8 
ab35.6 
an  2.8 
ne22.1 

or  26. 7 
ab36.7 
an  1.1 
ne23.0 

or  82. 2 
ab28.8 
an  1.1 
ne2r).8 

or  26. 7 
ab48.2 
an  0.8 
uel3.1 

or  33.9 
ab43.0 
an  0.8 
nel7.0 

or  34  6 
,  ab43.0 

an  0.8 
:  ne  4.8 

fio    3.0 

no  8.6 

or  33. 4 

ab44.0 

I  an  0.6 

'  nelO.5 

so    3.3 

'  or  31. 1 
ab38.3 
nel7.2 
80    3.9 


or  32.8 

ab40.3 

'  nelO.2 

I  flo    8.0 

I 


ol    6.2 


0.09  or  81.1 

trace?    ,  ab44.5 
0.14        '  nel4.2 
trace 
trace 


Ivocalitv. 


One  mile  8outh  of 
Hot  Springs,  Ar- 
kansas. 


I 


Analyst. 


I 


ell    1.8  I  Black  Hills,  South 
i;;^}:^      Dakota. 


«c  4.2     Black  Hills,  South 
:^,ll\      Dakota. 


ol   6.7    Squaw  Creek,  Black 
I      Hills,  South  Da- 
kota. 


W.  A.  Novej*. 


H.  X.  Stokes. 


\V.  F.  Hilk- 
brand. 


Flintermann. 


Reference. 


J.  F.  Williams, 

A.  R.  .\rk.  G.  S., 
1890,  II,  p.  370,  1891. 

W.  Cross, 

B.  U.  S.  (t.  S.,  148, 
p.  114,  1897. 

W.  Cross, 
B.  U.  S.  G.  S.,  150, 
p.  193,  1898. 


I  Author's  name.  Remarks. 


dl   1.6  '  Bald  Mountain,  Bla<'k      Flintermann. 
"^   «^      Hills,  South  Da- 
I      kota. 

o\  5.8  1  Green  Mountain,  I  Flintermann. 

Black  Hills,  South 
Dakota. 

I 

di  2.3  '  Calamity  Gulch,  Flintermann. 

«^   ^-^1      Black'Hills,  South   1 
I      Dakota. 

di  6.8  1  Ramfed  Top  Mountain,!  Flintermann. 
ol   3.3  1      Black  Hills,  South   ' 
Dakota. 


di  3.6 
ol   7.1 


di    6.4 
ol    4.6 


Annie  Creek,  Black 
Hills,  South 
Dakota. 

Annie  Creek,  Black 
Hills,  South 
Dakota. 


dl  4.5  I  Shield's  Riyer,  Crazy 
fy^H      Mountains,  Mon- 
i      tana. 

wo  2. 1  I  Between  Florissant 
g;^}J'      andManitou,  El 

Paso  Co. ,  Colorado. 


di  3.7 
wo  1.9 
mt  2.3 
il     1.1 


di  0.7 
wo  1.6 
mt  2.3 


ae    4.6 
dl    2.6 


di  1.2 
wo  1.2 
mt  1.4 
11     0.6 


di  2.0 
wo  1.5 
mt  1.4 
hml.3 


Bull  Cliff,  Cripple 
Creek,  Colorado. 


Big  Bull  Mountain, 
Cripple  Creek, 
Colorado. 


Mitre  Peak,  Cripple 
Creek,  Colorado. 


Near  Straub  Moun- 
tain, Cripple  Creek, 
Colorado. 


Rhyolite  Mountain, 
Cripple  Creek, 
Colorado. 


Flintermann. 


Flintermann. 


W.H.Melville. 


L.  (i.  I'lakins. 


W.  Jb\  Hille- 
brand. 


\V.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


J.  D.  Iryjnjf. 

Ann.  N.  Y.  Ac,  XII, 
;       p.  272,  1899. 

I  J.  D.  Irying, 

j      Ann.  N.  Y.  Ac,  XII, 

■      p.  272,  1899. 

I  J.  D.  Irving, 
!      Ann.  N.  Y.  Ac,  XII, 
p.  272,  1899. 

'  J.  D.  Irving, 

Ann.  N.  Y.  Ac,  XII, 
p.  272,  1899. 

'  J.  D.  Irving, 

Ann.  N.  Y.  Ac,  XII, 
j      p.  272,  1899. 

J.  D.  Irving, 
I       Ann.  N.  Y.  Ac,  XII, 
i       p.  272,  1899. 

J.  D.  Irving, 
Ann.  N.Y.Ac,  XII, 
p.  272,  1899. 

Wolff  and  Tarr, 
B.  M.  C.  Z.,  XVI, 
p.  232,  1893. 

;  W.  Cross, 

I      Pr.  Col.  Sc.  Soc,  II, 
p.  169,  1887. 

W.  Cross, 

16A.R.U.S.G.S.,II, 
p.  43,  1895. 


I  W.  Cross, 

I  16A.R.U.S.G.S.,II, 
p.  39,  1895. 

i 

!  W.  Cross, 

I  16A.R.U.S.G.S.,II, 

I  p.  39,  1895. 


W.  Cross, 
16A.R.U.S.G.S.,II, 
p.  39,  1895. 


W.  Cross, 

16A.R.U.S.G.S.,II, 
p.  39,  1895. 


Tinguaite. 


Phonolite.  Same  as    next, 

No.  9. 


Phonolite.  Same  as  alK>ve, 

No.  8. 


Tinguaite.  j 


Phonolite. 


Phonolite. 


Phonolite. 


Phonolite. 


Phonolite. 


Phonolite. 


Acmite- 
trachyte. 


Phonolite. 


Trachvtic- 
phcmolite. 


Phonolite. 


Phonolite. 


Phonolite. 


Phonolite. 


Also  in  16  A.  R. 
r.S.G.8.,IJ, 
p.  39,  1895. 
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CHEMICAL    ANALYSES    OF   IGNEOUS   ROCKS. 


CLASS  I.     PERSALANE— Continued. 
RANG  1.    PERALKALIC.    M I  ASK  ASE— Continued. 


No. 

SiO, 

AlA 

Fe,0, 

FeO 

MgO 

CaO 

Na,0 

K/) 

H^Or 

H,0- 

COjf     TiOj     PA    MnO     BaO 

Sum 

Sp.  gr. 

24 

56.24 

21.43 

2.01 

0.55 

0.15 

1.38 

10.53 

5.74 

0.86 

0.12 

0.  26     0. 06     0. 08     0. 08 

99.86 

2.619 

Al.I 

.937 

.210 

.013 

.008 

.004 

.026 

.170 

.061 

.00:1  !    —         .001       .uoi  1 

22° 

25 

58.40 

20.25 

1.78 

2.41 

0.49 

3.11 

7.01 

5.  39 

0. 57     0.  27 

none     0.  25     0.  20     trace    trace  j  100. 21 

Al.I 

.973 

.1^8 

.011 

.033 

.012 

.056 

.113 

.a57 

.003         .001       

26 

52.83 

20.70 

2.84 

1.19 

0.41 

1.00 

9.94 

4.87 

5.13 

0.37 

0. 15  1  0. 16  1  0.  03    trace 

99.68 

A1.I 

.880 

.203 

.018 

.017 

.010 

.018 

.160 

.0.^2 

.      .002       —         — 

27 

53.10 

22.50 

5.10 

n.d. 

0.15 

2.15 

8.49 

6.48 

1.65 

. 

1 

100.43 

A4.  IV 

.88': 

.221 

.032 

(.064) 

.004 

.038 

.137 

.069 

I 

28 

52.  75 

22. 55 

3.65 

n.d. 

0.15 

1.85 

8.10 

7.05 

3.60 

1 

i           i 
1           1 

99.70 

A4.  IV 

.879 

.221 

.022 

(.CM4) 

.004 

.033 

.131 

.075 

•  i 

1 

1           i 

29 

60.84 

20.03 

1.47 

0.42 

0.45 

1.56 

9.12 

4.48 

1.15 

,  0.11 

!       ^       ' 

99.64 

2.683 

A3,  m 

1.014 

.196 

.009 

.006 

.011 

.028 

.147 

.047 

1 

1 

30 

56.67 

22.42 

1.82 

0.80 

1.33 

0.28 

8.52 

7.32 

1.18 

'  0.  24     0.  01  \  trace 

100.59 

1 
1 

1 

A2.  II 

.946 

.220 

.011 

.011 

.033 

.oa5 

.137 

.078 

.003      —        — 

1 

1 

31 

53.96 

21.78 

0.62 

2.55 

0.54 

1.93 

8.61 

7.02 

2.29 

1.03     trace     0.15 

100.48 

2.578 

A2.  II 

.899 

.214 

.OM 

.035 

.014 

.034 

.139 

.075 

.012       .002  ! 

18°. 

32 

54.20 

21.74 

0.46 

2.36 

0.52 

1.95 

8.69 

6.97 

2.32 

'  1.04    trace     0.11 

100.36 

2.578 

A2.  11 

.903 

.213 

.003 

.033 

.013 

.035 

.140 

.074 

1                      .012  :    .002 

1 

! 

18°.  55 

33 

53.71 

21.82 

0.78 

2.47 

0.56 

1.90 

8.52 

7.07 

2.  27                              1.  03  !  trace  1  0. 19 

100.32 

2.578 

A2.  II 

.895 

.214 

.005 

.035 

.014 

.034 

.137 

.075 

; 

1       .012  1     ;       .003 

18°.  6 

34 

55.93 

21.83 

3.62 

0.34 

0.61 

2.54 

7.84 

6.01 

0.  72  1 

0. 03  j  0. 42     0.  22 

100.70 

2.62 

A2.  II 

.932 

.214 

.023 

.005 

.015 

.045 

.127 

.(m 

' 

.006         .001 

j 

35 

61.03 

18.  63 

3.66 

n.d. 

1.04 

1.56 

7.68 

5.57 

1 
0.41 

1       1 

;                  1 
1 

99.58 

A4.IV 

1.017 

.183 

.023 

(.046) 

.026 

.028 

.124 

.059 

1 

i            1 

36 

58.61 

21.12 

2.62 

1.14 

0.79 

0.62 

7.85 

5.93 

1.01 

1 

1.10 

trace 

trace 

100.79 

A3.m 

.977 

.207 

.016 

.017 

.020 

.011 

.127 

.063 

,         1 

.013 

—       —   1 

37 

56.40 

21.36 

2.96 

2.39 

0.90 

L81 

8.57 

4.83 

0.01 

0.84 

1            1 
1  0.49  ' 

100.56 

A2.II 

.940 

.209 

.018 

.033 

.023 

.032 

.138 

.051 

1 

1 

.010 

.007 

38 

56.26 

23. 59 

0.85 

2.61 

0.27 

0.54 

7.77 

5.72 

0.37 

1.37 

0.47 

0.09  [ 

99.91 

A2.II 

.938 

.231 

.(m 

.036 

.007 

.009 

.126 

.061 

'      .006 

.001 

39 

53.45 

21.28 

4.08 

n.  d. 

0.18 

1.30 

8.37 

5.98 

1 
5.20 

,    99.95 

A4.IV 

.891 

.208 

.026 

(.052) 

1      .006 

.023 

.135 

.064 

!          = 

1 

40 

56.43 

20.58 

2.88 

1.28 

0.28 

L45 

8.62 

4.23 

2.90 

n.d. 

0.06 

0.66  '            '99.58 

1 

2.499 

A2.II 

.941 

.202 

.018 

.018 

.007 

.026 

.139 

.045 



1      .009  ' 

1 

41 

55.92 

20.35 

2.16 

0.94 

0.62 

2.21 

8.a5 

4.83 

3.51 

;  trace    0. 18     0. 50 

100.04 

2.452 

A1.I 

.932 

.200 

.014 

.013 

.016 

.039 

.m 

.052 

1 

.001 

.007 

i 
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ORDER  6.     LENDOFELIC.     RUSSARE— Continued. 
SUBRANG  4.    DOSODIC.    MIASKOSE— Continual. 


Inclusive. 

Norm. 

Locality. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

ZrOs 
soT 

CV 

8 

SrO 

0.09 
0.10 
0.12 
0.08 
0.03 

or  33. 9 
ab22.0 
ne32.7 

ac   6.0 
di    2.9 
wo  1.5 

Pleasant  Valley,  Col- 
fax County,  New 
Mexico. 

W.  F.  Hille- 
brand. 

W.  Cross, 
B.  U.  S.  (t.  S.,  168, 
p.  171,  1900. 

Phonolite. 

XoCrAorNJO. 

ZrO, 

soT 
cr 

none 

0.06 

0.02 

or  31.7 
ab37.7 
an  7.8 
uell.6 

di    6.7 
ol    0.5 
mt  2.9 

San  Jo8^,  Tamaulipas, 
Mexico. 

H.  S.  Wash- 
ington. 

H.  S.  Washington, 
Priv.  contrib. 

Nephelite- 
syenite. 

Error,  should  be 
viezzenose. 

SO, 
CI 

trace 
0.06 

or  28. 9 
ab25.7 
ne29.0 

ac   4.2 
di    4.2 
mt  2. 1 

San  Jos^,  Tamaulipas, 
Mexico. 

H.  S.  Wash- 
ington. 

H.  S.  Washington, 
Priv.  contrib. 

Tinguaite. 

or  38.4 
ab  13. 1 
an  4.2 
ne31.8 

di    5.7 
ol    4.5 

Pocos  de  Caldas, 
Minas  Geraes, 
Brazil. 

J.  Machado. 

J.  Machado, 
T.  M.  P.  M.,  IX, 
p.  345,  1888. 

Nephelite- 
syenite. 

or  41.7 
abll.5 
an  4.2 
ne31.0 

di    4.4 
ol    3.1 

Pocoe  de  Caldas, 
Minas  Geraes, 
Brazil. 

J.  Machado. 

J.  Machado, 
T.  M.  P.  M.,  IX, 
p.  3:U,  1888. 

Nephelite- 
syenite. 

SO, 

0.06 

or  26. 1 
ab51.9 
an  0.6 
ne  13. 6 

di    2.3 
wo  1.7 
mt  1.2 
hmO.6 

Dunmoor  Hill, 
Cheviot  Hills, 
Scotland. 

I.  Macadam. 

H.  Kvnaston, 
Tr.  Edin.  (J.  Soc. 
VII,  p.  401,  1899. 

Biotite- 
porphyrite. 

CI 

trace 

or  43  4 
ab23.1 
an  1.4 
ne26.4 

ol    2.3 
mt  1.9 
il     0.5 
hmO.5 

Between  Monchique 
and  Caldas, 
Serra  de  Monchique, 
Portugal. 

0.  N.  Heiden- 
reich. 

Kraatz-Koflchlau  and 
Hack  man, 
T.  M.  P.  M.,  XVI, 
p.  228,  189H. 

Nephelite- 
syenite. 

CI 

s 

SrO 
Li,0 

trace 
trace 
trace 
trace 

or  41. 7 
abl3.6 
an  0.3 
ne32.1 

di    7.8 
mt  0.9 
il     1.8 

Picota, 
Serra  de  Monchique, 
Portugal. 

P.  Jannasch. 

P.  Jannasch, 
N.  J.  1884,  II, 
p.  13. 

Nepholite- 
syenite. 

Mean  of  next 
two. 

CI 

s 

SrO 

trace 
trace 
trace 
trace 

or  41.1 
abl4.7 
ne31.8 

di    7.8 
mt  0.7 
il     1.8 

Picota, 
Serra  de  Monchicjue, 
Portugal. 

P.  Jannasch. 

P.  Jannasch, 
N.  J.  1884,  II, 
p.  13. 

Nephelite- 
syenite. 

Same  specimen 
as  No.  33  be- 
low. 

CI 
8 

SrO 
Li,0 

trace 
trace 
trace 
trace 

or  41.7 
abl3.6 
an  0.6 
ne31.5 

di    7.5 
mt  1.2 
il     1.8 

Picota, 
Serra  de  Monchique, 
Portugal. 

P.  Jannasch. 

P.  Jannasch, 
N.  J.  1884,  II, 
p.  13. 

Nephelite- 
syenite. 

Same  specimen 
as  No.  32 
above. 

SO, 
CI. 

0.08 
0.51 

or  35. 6 
ab29.3 
an  6.4 
nel2.2 
80    6.8 

di    3.7 
wo  0.6 
mt  1.2 
il     0.8 
hm2.9 

Forodada, 
Columbretes  Is- 
lands, Spain. 

R.  Pfohl. 

F.  Be<ke, 
T.  M.  P.  M.,  XVI, 
p.  165,  1896. 

Trachytic 
phonolite. 

or  32. 8 
ab44.0 
ncll.4 

di    6.7 
ol    3.9 

Auerod, 
n.  Holinestrand, 
Norway. 

G.  Forsberg. 

W.  C.  Bri>gger, 
Z.  K.,  XTI, 
p.  57,  1890. 

Quartz- 
syenite- 
porphyry. 

Near  nordmark- 

ose. 
Alkalies  high? 

or  35.0 
ab40.9 
an  3.1 
nel3.9 
C     0.6 

ol    1.4 
mt  0.9 
il     2.0 
hml.9 

Heum,  Laugendal, 
Norway. 

0.   N.  Heiden- 
reich. 

W.  C.Brogger, 
F^r.  Kg.,  Ill,  p.    176, 
1899. 

iEgirine- 
tatoforite- 
foyaite. 

Cf.   remarks,  p. 
181,loc.cit. 

or  28.4 
ab37.7 
an  5.6 
nel8.7 

di    2.8 
ol    1.1 
mt  4.2 
il     1.5 

Poutelitschorr,  Kola 
Penins.,  Finland. 

F*.  Eichleiter. 

F.  Eichleiter, 
Vh.  Wien.  G.    R-A., 
XXVII,  p.  218,1893. 

Nephelite- 
syenite. 

Cf.      Hackman, 
Fennia,  XI,  p. 
139,1894. 

or  33.9 
ab37.2 
an   2.5 
nel5.6 
C  '  3.6 

ol    3.2 
mt  1.2 
il     0.9 

Mt.  Sobatchia,  Ural 
Mts.,  Siberia. 

Bourdakow. 

A.  Karpinsky.  Guide 
Exc,   VII.  Cong.  G. 
Int.,  V,  p.  22,  1897. 

Miascite. 

SOs 

cr 

0.17 
trace 

or  35.6 
ab22.5 
an  2.6 
ne26.1 

di    3.3 
ol    4.2 

Engelerkopf,  Laacher 
See,  Rh.  Prussia. 

K.  Busz. 

K.  Busz, 
Vh.  Nh.  Ver.  Bonn, 
XLVIII,p.236,  1891. 

Leucite- 
phonolite. 

80s 

CI 

p 

0.22 
0.07 
trace 

or  25.0 
ab  45. 1 
an  5.0 
nel5.1 

di    1.7 
mt  4.2 

Magdeberg,  Hegau, 
Germany. 

G.  F.  Fohr. 

G.  F.  Fohr, 

In.  Diss.    Wurzburg, 
1883,  p.  32. 

Phonolite. 

TiOa  in  SiO, 

SOa 

CI 

F 

Cr,0, 

Cu 

0.23 

0.06 

trace 

trace 

0.18 

or  28. 9 
ab35.6 
an  3.6 
nel9.0 

di    3.4 
wo  2.3 
mt  3.2 

Staufen,  Hegau,  Ger- 
many. 

G.  F.  Fohr. 

G.  F.  Fohr, 
In.  Diss.    Wurzburg, 
1883,  p.  28. 

Phonolite. 
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CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 


CLASS  I.     PERSALANE— Continued. 
RANG  1.    PERALKALIC.    MI  ASK  ASE— Continued. 


No. 

SiO, 

AlA 

FeA 

FeO 

MgO 

C^aO 

Na,0 

K,0 

11,04- 

H,0  -    CO, 

TiOj  '  PjOj    MnO;  BaO  ,    Sum 

Sp.gr. 

42 

55.01 

21.67 

1.95 

1.86 

0.  i:{ 

2.12 

9.78 

3.54 

2.17 

' 

0.27 

0. 08  .  0.  22               1     99. 41 

1            j 

2.513  ' 

Al.I 

.917 

.212 

.012 

.026 

.003 

.038 

.158 

.037 

.003 

.001      .003 :           1 

43 

56.49 

18.77 

3.00 

1.46 

0.63 

3.29 

7.10 

5.18 

1.83     0.62  ;  1.00 

1 

0.  74  j  0.  27 

0.  32              1  100.  70 

2. 517 

A2.II 

.942 

.184 

.019 

.020 

.016 

.058 

.114 

.056 

.009  1       .002 

.005 

44 

58.33 

19.31 

3.77 

0.69 

0.27 

1.15 

8.93 

5.  OS 

2.39 

1  0.04 

1 
0.13     0.02 

I 

1  100.23 

2.580 

A2.II 

.972 

.189 

.024 

.010 

.007 

.021 

.143 

.a55 

.002  \     

1 

45 

55.46 

24.49 

2.63 

1.06 

0.05 

0.92 

9.78 

5. 16 

0.07 

0. 20    trac^e 

tra<'e 

99.82 

A2.II 

.924 

.240 

.016 

.015 

.001 

.016 

.1.58 

.056 

.003  i    — 

— 

46 

53.58 

25.26 

0.64 

1.20 

0.08 

1.20 

10.49 

5.28 

0.04 

0.79 

0. 27    trace 

99.33 

B2.III 

.898 

.247 

.004 

.017 

.002 

.021 

.169 

.a->7 

.oo:r    

' 

RANG  1.     PE 

RALKAL 
1.79 

IC.     MIASKASE. 

1 

58.34 

23.05 

2.07 

n.n. 

trace 

0.50 

12.22 

1.53 

o.:« 

trace 

0. 66     100. 51 

AS.  Ill 

.972 

2.26 

.013 

(.026) 

.009 

.197 

.019 

.004 

.004  1 

2 

60.29 

21.39 

3.07 

n.d. 

trace 

0.46 

12.30 

trace 

0.67 

98.18 

D4.V 

1.006 

.210 

.020 

(.040) 

.008 

.198 

RAN( 

)  2.    DO 

6.97 

lALKALl 

7.01 

C.    VIEZZENASE. 

1 

53.76 

23.21 

1.27 

3.18 

0.23 

2.94 

1.71 

none 

trace 

none 

100.34 

A2.  II 

.896 

.227 

.008 

.044 

.006 

.052 

.113 

.074 

i 

— 

— 

1 

21.6:^ 

.212 

2.22 

.014 

2.00 

.028 

1.25 

.031 

RANI 

2.86 
.OSl 

r  2.     DON 

7.03 
.113 

lALKALl 
4.58 

.049 

C.    VIEZZENASE. 

1 
Al.  I 

54.68 

.911 

1.88 

0.27 

none 

0.79 

.010 

0.28 
.002 

trace 

i 
0.  a5       99. 81 
.09 

99.72 

2 

55.62 

20.46 

n.d. 

4.06 

0.62 

1.91 

7.64 

4.38 

4.22 

0.57 

99.48 

A4.IV 

.VP 

.200 

— 

.057 

.016 

.034 

.123 

.047 

3 

54.71 

22.07 

2.49 

2.50 

0.88 

2.52 

7.58 

5.46 

1.13 

0.20 

1    99.54 

A8.  Ill 

.912 

.216 

.016 

.035 

.022 

.045 

.122 

.059 

1 

4 

54.61 

22.07 

2.33 

2.50 

0.88 

2.51 

7.58 

5.46 

1.13 

i 

0.09 

0.15 

trace  '                99. 31 

B2.  Ill 

.910 

.216 

.016 

.035 

.022 

.045 

.122 

.059 

.001 

.001 

— 

5 

56.71 

22.49 

3.40 

n.d. 

1.19 

2.22 

7.37 

1 

5.87 

0.45 

99.70 

A4.IV 

.945 

.220 

.021 

(.042) 

.090 

.039 

.119 

.063 

6 

56.04 

22.15 

1.06 

3.28 

1.12 

2.42 

8.  39 

5.03 

0.67 

100.16 

AS.  Ill 

.934 

.217 

.007 

.W6 

.      .028 

.043 

.135 

I         .054 
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ORDER  6.     LENDOFELIC.     RUSSARE— Continued. 
SUBRANG  4.    DOSODIC.    MIASKOSE-Continued. 


Inclusive. 


80, 

CI 

F 

Cr^3 

Cu 


SO, 


CI 


0.41 

0.08 

trace 

trace 

0.12 


0.12 


O.SO 


Norm. 


Locality. 


or  20. 6 
ab40.9 
an  6.1 
nelS..*) 
no  2.6 

or  31.1 
ab3K.8 
an  3.9 
ncll.6 


or  30. 6 
ab41.4 
uel5.1 

I 

or  31. 1 
I  ab31.4 
I  an  4.4 
!  ne27.8 

C    1.0 

or  31. 7 
ab23.] 
;  an  6.M 
I  nf27.6 
,  W)  6.9 
1  C     0.7 


(11  3.4  I  Hohentwiel,  Hegau, 
Crermanv. 


mt  2.8 
il     0.5 


I 


di   3.4  .  Ziegenbeirg, 

^^'ti\  n.  Nestereitz, 

II    i!4  Bohemia. 
hinl.3  i 


ac  4.2 
dl  1.5 
wo  1.6 
mt  2.3 
hmO.8 


Nagy-Kove8, 
Fiinfkirchen, 
Hungary. 


AnalytJt. 


G.  F.  Fohr. 


j  F.  Hanusch. 


I 


K.  Gremse. 


Reference. 


G.  F.  Fohr, 
In.    DiHsri.  Wurzburj?, 
1883,  p.  28. 

J.  E.  Ilibsch, 
T.  M.  P.  M.,  XIV,  p. 
97,  1894. 


K.  A.  Losnen, 
Z.D.G.G.,  XXXIX, 
p.  507,1887. 


mt  3.7    Gy.Szt.Miklos, 

I     "Czanod,  Sieben- 
biirgen,  Hungary.     I 

j 
ol    1.5  I  Ditro,  Siebenbiirgen,    i  J. 
™^«-H      Hungary. 


V.  Szadeczky.   J.  v.  Szadeczky, 

Cf.  N.  J.,  1901,  I,  p. 
402. 


V.  Szadeczky.   J.  v.  Szadeczkv, 

a.  N.  J.,  1901,  I,  p. 
402. 


Author's  name. 


Phonolite. 


Trachytic 
phonolite. 


Phonolite. 


Tinguaite. 


Nephelite-  '  Sum  low. 

syenite. 


Remarks. 


Near  nordmark- 
ose  and  es- 
sexose. 


SUBRANG  5.     PERSODIC.     MARirPOLOSK. 


or  10.6      ol   2.7!  Degenmatt,  Kaiser-        A.  Cathrein.       i  A.  Knop, 
In  'it  stuhl,  Baden.  '  Der  Kaiserstuhl, 

--  •  I  Leipzig,  1892, 

p.  209. 


ne25.3 


ab74.d       ol    4.1 
an  2.2 
nel5.6 
C     0.4 


Kaltschik  River,  I  Nikolajew.  P.  Jeremejeff, 

Mariupol,  Russia.  B.  Ac.  Sc.  St.  Petersb., 

i      VII,  p.  89,  1897. 


Phonolite. 


Nephelite- 
svenite. 


Alkalies 
interchansed 
in  original? 


Cf.  N.  J.  1900, 
I,  p.  395. 
cf.  No.  3, 
tuolumnose. 


I 


SUBRANG  3.    80DIPOTA8SIC. 


CI 

0.02 

SrO 

0.01 

LWO 

trace 

or  41.1      di  2.7     «The  Ridge,"  Mag-    '  J.  F.  Williams.    J.  F.  Williams, 

Snii'i      mti'9        net  Cove,  Arkansas.  A.  R.  Ark.G.S.,  1890, 

ne24:4  '  H,  p.  2(56,  1891. 


Tinguaite- 
I)orphyr}'. 


SUBRANG  4.     DOSODIC.     VlEZZENOSE. 


80,       0.07 
Cl         none 
F  0.22 


Cl 


Cl 


or  27.2 
ab35.6 
an  14. 2 
nel2.8 

or  26. 1 

ab38.8 

an  8.3 

I  nel3.9 

or  32. 8 

ab27.2 

an  9.2 

'  nel9.9 

!  or  32.8 

I  ab25.7 

an  9.7 

ne20.7 

I 

I 

or  26.0 

ab28.3 

I  an  10. 8 

I  nel8.5 

i  or  30.0 
ab29.9 

I  an  7.8 
ne22.2 


ol    2.6     Brookville,  New  Jer-  ,  G.  Steiger. 

il  1.6     ^y- 


dj   1.0    Preston,  Black  Hills,   I  Flintermann. 
^^   '**-^        South  Dakota.  ! 


di   2.M    Serra  de  Monchique,    <  A.  Kalecsinzky. 
SJ,  I?  ,      Portugal. 


dl  4.6  I  Barranco  do  Banho,       A.  Kalecsinzky. 
mt  sil  I      Serra  de  Monchique, 
I      Portugal. 


(j.  Forsberg. 


I 
ol   6.4     Bratholmen,  Chris- 
I      tiania  Fjord,  Nor- 
way. 

di  8.6     Vasvik  Tunnel,  Laur- '  (i.  Forsberg. 
Sit  tt        vik,  Norway. 


F.  L.'  Ransome, 
A.  J.  S.,  VIII, 
p.  423,  1899. 

J.  D.  In'ing, 

Ann.  N.  Y.  Ac,  XII, 
p.  272,  1899. 

A.  Kalecsinzkv, 
F.  K.,  XV, ' 
p.  344,  1885. 

A.  Merian, 
N.  J.  B.  B.,  Ill, 
p.  271,  18a'). 


W.  C.  Brikrger, 
Z.  K.,  XVI, 
p.  38,  1890. 

VV.  C.  Bn'MTger, 
Z.  K.,  XVI, 
p.  38,  1890. 


Nephelite- 
syenite. 

Tinguaite. 


Nephelite- 
syenite. 


Nephelite- 
syenite. 


Ditroite. 


Nephelite- 
rnom  ben- 
porphyry. 


Same  as 
No.  4  below. 


Same  as 

No.  3  above. 
TiO,  from  SiO, 
PA  wrongly 

from  Fe,0,. 
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1 

A8.in 


CLASS  I.    PER8ALANE— Continued. 

RANG  2.    DOMALKALIC.    VIEZZENASE-Continued. 


No. 

SiO, 

AlA 

Fe,0, 

FeO 

MgO 

CaO  , 

i 

Na,0 

K,0 

H,0-i 

H,0 

CO,  1  TiO, 

PA  i  MnO    BaO 

7 

54.46 

19.96 

2.34 

3.33 

0.61 

2.12 

8.68 

2.76 

5.20 

trace 

trace 

A3.  Ill 

.906 

.196 

.015  ' 

.046 

.016 

1 

.038  . 

.140 

.090 

' 

8 

57.40 

23.09 

1.94  i 

n.d. 

0.13 

1.66 ; 

8.12 

5.70 

1.18 

trace    0. 41 

trace 

A8.ni 

.967 

1 

.226 

i 

.013 

(.026) 

.003 

.080 

.180 

.061 

.005 

■  —  ! 

9 

55.19 

23.02  1 

1.23 

n.d. 

trace 

2.70 

9.95 

4.48 

0.52 

none     0.63 

:      1 

B3.IV 

.920 

.225 

.017 

(.034) 

— 

.048 

.160 

.W8 

.008 

1 

10 

57.20 

20.04 

2.90 

1.20 

0.40 

3.19 

7.86 

4.12 

2.20 

trace 

0. 22    trace 

B2.III 

.953 

.196 

.018 

1 

.017 

.010 

.057 

.127 

.043 

.002  '    — 

1           1 

99.46 


100.20 


'  100.42 


99.42 


2.578 


CLASS  L     PERSALAXK. 

RANG  1.    PERALKALIC.     LAUGENA8E. 


53.  B4 

.892 


24.27 

.238 


1.11 
.007  ! 


1.24 
.017 


0. 08  I  0.  71 


.002         .012 


8.62 


I  i  I 

8.87  I     1.09     0.14  i  0.20 


99.87 


RANG  1.     PERALKALIC.    LAUGENA6E. 


1 

55.50 

22.45 

1.03 

1.32 

0.47 

1.60 

10.74 

5.48 

0.96 

0.50 

trace 

100.05 

A2.  II 

.926 

.220 

.006 

.018 

.012 

0.29 

.173 

.058 

.006 

— 

- 

2 

50.99 

24.66 

2.33 

2.21 

1.54 

2.13 

11.36 

4.39 

0.63 

100.24 

A8.  Ill 

.860 

.242 

.016 

.081 

.039 

.038 

.185 

.047 

• 

CLASS  I.     PERSALANE. 
SECTION  1.     C  EXTREME  OVER  Z. 

RANG  1.    PERALKALIC. 


1 

A3.  Ill 


72.66 

1.211 


18.98 
.186 


0.57 

.001 


0.21  I  0.47 
.003  ;      .012 


0.03 


0.21  I    5.91  I    0.86 

.003  I         .063 

I  I 


99.94 


1 
A8.  m 


SECTION  1.     C  EXTREME  OVER  Z. 

RANG  3.    ALKALICALCIC. 


66.02 

21.43 

4.62 

0.63 

1.77 

L81 

0.15 

1.100 

.210 

.029 

.006 

.044 

.032 

.002 

3.17 

0.16 

0.08 

1 

99.88 

.034 

1 

1 

SECTION  1.     C  EXTREME  OVER  Z. 

RANG  2.     DOMALKALIC. 


1 

54.41 

27.04 

1.88 

0.11 

0.51 

2.00 

1.14 

6.71 

3.36 

1.22 

0.54 

0.08 

99.37 

2.754 

B2.  Ill 

.907 

.266 

.012 

.001 

.013 

.036 

.018 

.(m 

.008 

.001 

PEBSALANE DOPOTA8SI0. 
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Inclusive. 


ORDER  6.     LENDOFELIC.     RURSARE— Continue<l. 
SUBRANG  4.    DOSODIC.    VIEZZENOSE— Continued. 


Norm. 


SO. 

0.67 

so, 

8.70 

CI 

trace 
0.10 

Locality. 


ab46.6       ol    3.2  I        Tj^ntA    Knln 
an  7.2       mt  3.5  I;.™P^f'  ^^^*» 

nel4.6  1       Finland. 


or  33.9 
ab35.6 
an  8.3 
nelL6 
no  5.0 
C     1.2 


pi   2.3  I  I^aacher  See, 


il     0.8 


Rh.  Prussia. 


^  JS      ^'  I'll  LaacherSee, 
or 26.7      hy2.5|       Rh.  Prussia. 


ab30.4 
anil. 4 
no  24. 2 


il     1.2 


or  23. 9  di    2.2 

ab  45. 6  wo  2. 5 

an  7.2  mt  4.0 
nell.4 


Viezzena  Valley, 
Predazzo,  Tyrol. 


Analyst. 


K.  Kjellin. 


W.  Briihna. 


W.  Briilms. 


M.  Dittrich. 


Reference. 


V.  Hackman, 
Fennia,  XI, 
p.  158,  1894. 


Author's  name. 


I  Tinjniaite. 


W.  Bnihns,  I  Trachvte. 

Vh.  Nh.  Ver.  Bonn, 
XLVIII,  p.  298, 1891.  ! 


W.  Bnihns,  '  Nosean- 

Vh.  Nh.  Ver.  Bonn,     I      sanidinite. 
XLVIII,  p.  317, 1891.  ' 


Osann  and  Hlawatsch,  Nephelite- 
T.  M.  P.  M.,  XVII,  ,  svenite- 
p.  560,  1898.  I      porphyry. 


I 


Remarks. 


ORDER  7.     LEXFELIC.     TASMAXARE. 

Sl'BRANG  3.    SODIl*OTASSIC. 


or  52.2  di  1.5 
I  ab  3.1  ol  0.8 
I  an  1.4  mt  1.6 
'  ne37.8 

I 


Near  J.  M.  Henry  No.     II.  S.  Washing-  |  II.  S.  Washington, 
2,  Magnet  Cove,  ton.  J.  (4.,  IX, 

Arkansas.  i  p.  667,  1901. 


Fovaite. 


SUBRANG  4.    DOSODIC.     LAUGEXOSE. 


or  32.2  ac  2.8 
ab2].0  di  6.9 
nc36.0 


or  26.1  dl    6.4 

abl4.5  ol    2.2 

an  2. 8  mt  3. 5 
ne  44. 9 


Brathagen,  Laugen-       G.  Forsberg.         W.  C.  Bn*)gj;er, 
dal,  Norwav.  Z.  K.,  XVI,  p.  41, 

1890. 

Laugendal,  Norwav.     ^  G.  Forsl>erg.       I  W.  C.  Bn')gger, 

Z.  K.,  XVI,  p.  41, 
1890. 

I 


Fovaite. 


Nephelite- 
jwrphyry. 


I  Also  in  Eg.  Kg., 
Ill,     p.    176, 
I       1898. 

Loose  block. 
I  Cf.  Eg.  Kg.,  Ill, 
I      p.  158,  1898. 


S0|        0.02 


SUBCLASS  li.     Q-hF-L  DOMINANT  OVER  C-^Z. 
ORDER  3.     QUARFELI(\ 

SUBRANG  1.     PERPOTASSl(\ 


Q  I??      *L>'  i?  I  Near  Linhope. 

Cheviot  Hills,  Scot- 


or  a5. 0       mt  0. 8 
ab   1.6 
C   12.2 


land. 


I.  Macadam.       j  II.  Kvnaston, 

I      Tr.\i.  Soc.  Edin., 
VII,  p.  410,  1899. 


I 
Quartz-felsite. 


ORDER  3.     QUARFELIC— Continued. 

SUBRANG  1.     PERPOTASSI(\ 


SOs        0.04 


Q  46.6 

!  or  18. 9 

ab   1.0 

I  an  8.9 
C  14.5 


hy  4.4  I  Black  Lynn,  Cheviot  '  I.  Macadam. 
^m        Hills,  Scotland. 


H.  Kvnaston, 
Tr.'G.  Soc.  E<lin., 
VII,  p.  394,  1899. 


Granite. 


ORDER  4.     QUARDOFELIC. 

SUBRANG  2.    DOPOTASSIC. 


SO, 

0.29 

Q  17.3 

hy  1.8 

Org 

0.10 

or  39. 5 

mt  0.2 

ab  9.4 

hml.8 

an  10.0 

C   14.0 

Near  Wibbecke, 
Westphalia. 


Jacobs. 


O.  Miigge, 
N.  j!^.  B.,  VIII, 
p.  632,  1893. 


Quartz-kerato- 
phyre. 


Sum  low. 
Not  fresh. 


216 


CHEMirAL    ANALYSES    OF   lOXEOUS    ROCKS. 


8.  IV 


CLASS  I.     FKRSA LANK— Continued. 
SECTION  1.    C  EXTREME  OVER  Z. 

RASr,  1.    PERALKALir.    URALASE. 


No.         SiO,      Al,Oj     F^,0,      fV>      Mt^)    CaO     Na,0       K,0     H/)-  H,0-:  CO,     TiO,     PjOj    MnO     BaO      Sum       Sp.gr J 


1 

52.  34 

l«.ri5 

0. 45 

II.  rl. 

AS.  HI 

.N72 

.  ir,7 

>«$ 

',on»; 

2 

4^>.r!6  . 

i.xfio 

0.  .{5 

n.  il. 

IW.  IV 

! 

AM 

.WJ 

'.rjr>i) 

22.52 
.375 


Ui.3I 


2.20 

.014 


n.  d. 


0.16     0.2r»       4.77       6.58       0.40 

.(jC-I         .OW  .077  .070 

0.15     0..W       3.71        5.20       0.46 

.fw       .wj5         .ofio         .or*  i 

I 
i 

(LASS  I.     PKRSALANE. 
SECTION  1.     C  KXTRKMK  OVER  Z. 

R.\Nri  4.     iHK'AU'ir.     B(iR.S<)WAHE. 
l.:«     6.64       1.00       0.58        1.58  , 


99.50 


99.28 


.(JM         .IIH 


.oir> 


.006  : 


1 

16.80 

13.89 

0.  76 

n.  i\. 

A3.  Ill 

.2M) 

.13r, 

jnf,\ 

(.010, 

RAN(;  5.     PERCAIXJIC.     KV.<4CHTYMASE. 
0.61      7.26  I    0.:W       0.13       0.76 

.015         .1J«  .006  .001 


99.40 

3.240 

229 

100.10 


PERSALANE KYSCHTYMA8E. 
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SUBCLASS  II.     Q+F-hL  DOMINANT  OVER  C-rZ— Continue<l. 
ORDER  5.     PERFELIC.     INDARE. 

SUBRANG  3.    SODI I»OTAS8IC.     URALOSE. 


Inclusive. 


Norm. 


Locality. 


Analyst. 


Reference. 


Autiior's  name. 


Corundum     18.65  |  or  38. 9  ol    0.9     Nikolskaja  Ssopka, 

I  Ini'i  ^'^1  Mountains, 

!  ne  L7  Siberia. 
I  c    19.2 

Corandum     8fi.40    or  30. 6  ol    0.7     Hmen  Mountains, 

!  Jlj^j  Ural  Mountains, 

ne  2.3  Siberia. 

!  C  36.8  i 


J.  Morozewioz.     J.  Morozewicz, 

T.  M.  P.  M.,  XVIII, 
p.  219,  1898. 

J.  Morozewicz.     J.  Morozewicz, 

T.  M.  P.  M.,  XVIII, 
p.  219,  1898. 


Corunduui- 
Hvenite. 


C<jrunduui- 
I)ej?matite. 


Remarks. 


Corundum      47.51  i  or    3.3       ol    5.2 

ab  .■>.2 

an  32. 8 

ne   1.7 

C  49.6 


SUBCLASS  III.     Q  i  F-f  L  EQUAL  TO  C+Z. 
ORDER  5.     PERFELIC.     SIBERARE. 

SUBRANc;  3.     PRK80DIC.     BORSOWOSE. 


Borsowska,  Ural 
Mountains,  Sibe- 
ria. 


J.  Morozewicz.  I  J.  Morozewicz, 

■      T.  M.  P.  M.,  XVIII, 
p.  212,  1898. 


SCBRANG.    NOT  NEEDED. 


Corundum      69.51  i  or    0.6       ol    2.0 
an  35. 9 
I  ne  1.7 
C  59.5 


Borsowska,  Ural 
Mountains,  Sibe- 
ria? 


J.  Morozewicz. 


J.  Morozewicz, 
T.  M.  P.  M.,  XVIII, 
p.  212,  1898. 


Kysiihtymite.     '  Nearkyschtyni- 
ase. 


Kyschtymite.       Corundum  in- 
cludes spinel. 
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CLASS  II.     DOSALANE. 
RANG  1.    PERALKALIC.    VARINGASE. 


No. 

SiO, 
75.40 

A1,0, 
7.72 

Fe,0, 
1.41 

Fc<) 

MgO 
1.26 

OaO 

Na,0 

K,0 
4.52 

H,0-r 

1 
H,0-|  CO, 

j 

TIO, 

PA 

MnO  j  BaO 
0.12  ' 

Sum 

Sp.gr. 

1 

n.  (1. 

1.55 

8.09 

0.43 

100.62 

2.39 

A3.  Ill 

1.2.57 

.076 

.009 



.032 

.028           .130           .048 

I 

'       .002.                i                     ! 

2 

74.15 

10.07 

0.86 

none 

0.30 

1.28       6.64  •    4.44 

1              1 

0.71 

'  trace 

0  93  ■  0. 09  !  0.  26     0. 04  ;    99. 96  ^ 

Al    I 

1.236 

.099 

.005 

— 

.008 

1 

.028  1         .107  '         .047 

1 

1 

.011  ,      .001  1      .004       — 

3 

74.35 

8.73 

5.84 

1.00 

0.07 

!           1 

0.45       4.51  1     3.96 

0.25 

!               0.  22               '     99. 38  ! 

A3.  Ill 

l.2:« 

.086 

.037 

.014 

.002 

.008           .073            .042 

i                     !                     1                     1 

1                    .003;              1                   1 

4 

70.30 

6.32 

9.23 

1.40 

0.89 

0.  84       7.  70       2.  50       0.  82 

1                             1 

1 
1 

1            (            ,            i  100.00  '     2.69 

'                        1 

A3.  Ill 

1.172 

.062 

.057 

.019 

.022         .015           .124  !         An'\  \ 

i 

'            1                . 

!        :           1 

RANG  1.   PERALKALIC.    VARINGASE. 

I 

as.  66 

7.81 

8.13 

3.61 

1.85 

i 

2.56       3.02       2.45  '     2.94 

3.04 

0.31 

0.  54  '                 99. 92 

A3.  Ill 

1.061 

.076 

.051 

.060 

.(M6 

.046           .048 

.026 

-- 

.002  1      .008  ; 

*> 

72.12 

9.75 

4.11 

3.  22 

trace 

2. 99       3.  42  i     2.  76       0. 10 

1 

1.8;^                  100.30 

2.706 

B3.  IV 

:.=« 

.096 

.026 

.044 

.063           .065           .030 

I 
i 

J                 1 
.023  1 

•:o.4« 

RANG  2.   DOMALKALIC. 

1 

6(5.44 

17.43 

2.10 

1.60 

•     1             !                              1 
3.  70     0.  65       0.  99       4.  76  1     2. 13 

0.10 

1 

trace  j 

99.90 

AS.  Ill 

1.107 

.171 

.013 

.022 

.093 

.012           .016           .051 
' 

RANG  2.   DOM; 

1 

1 

2.89 

^M 

ILKALIC. 

0.  06  1  trace 

1 

69.27 

12.56 

0.91  i  1.44       3.12 

3.05 

0.76 

0.78 

1 
99.  35     2.  724  j 

B2.  Ill 

1.156 

.12:1 

.018 

.062 

.023         .026            .050 

1 

.033 

.010      —    ,    —    1 

2 

64.23 

14.88 

8.46 

0.44 

1                                     1 

2.:«     1.85       2.11        3.01       3.19 

1 

100. 52 

2.56 

A3.  Ill 

1.071 

.146 

.053 

.006 

.a59  ,       .033'         .034            .032 

i                1 

,      '      ! 

RANG  2.   DOMALKALIC. 

1 

71.24 

12.20 

1.71 

5.44 

0.13 

1                 I 
0.98  j     4.29  i     1.86 

1               1 
0. 81                ' 

'  0.  97               '99.  a3  1 

A3.  Ill 

1.187 

.120 

.011 

.075 

.003 

.018-'         .069 

.020                     ' 

1            -^i-*. '        ! 

1        1        1        i           1 

"~ 

1                  I                  <                1 
.     RANG  3.     ALKALICALCIC.     ALMERASE. 

1        1        1        1           1 

1 

63.  75 

17.62 

3.00 

3.  26 

3.41 

2.50       1.75       2.40       2.77  ; 

100. 45 

A3.  Ill 

1.063 

.172 

.019 

.(M5 

.0^5 

.045           .030  j         .025 

1 

RA>'G  3.     ALKALICALCIC.    ALMERASE. 

1 

65.94 

13.  74 

0.49 

5.21 

2. 33     2.  87       2.  80 

1.63 

2.59 

0.21 

0.59 

1 

0. 80     0. 21  1  0. 11 

1 
0. 12  •'  100.  25 

Al.I 

1.099 

.134 

.003 

.072 

.068        .051           .045 

I 

.018 

.010 

.001         .002 

1 

.001 

1 

DOS  A  LANE SITK<  )SE. 
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SUBCLASS  l.     Q-hF-f  L  EXTREME  OVER  C+Z. 
ORDER  3.     QUARFELIC.     HLSPANARE. 

SUBRANG  3.    SODIPOTASSIC.     VARINGOSE. 


Inclusive. 


Cl 


ZrOa 

Cl 

FeS, 

CJoO 

CuO 

Pb 


0.12 


none 

0.13 

trace 

none 

0.06 

none 


Norm. 


Lot^litv.  I 


Q  36.7 

or  26. 7 

j  abl4.7 


!  Q  32.5 
.  or  26. 1 
I  ab27.2 


acl4.2 
n8ll.4  ! 
di    6.0 
hy  0.4 

ae  2.3  ' 
nH  6.1  ! 
di  1.7  ' 
wo  0.4  : 

tn   2.2  I 


S.  of  Borax  Lake, 
California. 


Q  85. 5  ae  l;^.  4 
or  23. 4  di  2. 6 
ab23.1        mt  1.9 


Q  29.1        ac26.2 

or  14. 5       n8   3. 9 

abl8.9        di    3.5 

hy  8.1 


Varing8kolleii,n.  Ila- 
ketlalen,  Norway. 


Khagiar,  (-uddia 
Nera,  Pantelleria. 


Analyst. 


W.H.Melville. 


Mazaruni  District, 
British  Guiana.         I 


J.  B.  Harrison. 


G.  Siimstron. 


H.  Forstner. 


Reference'. 


r.  F.  Becker, 
M.  XIII,  r.  S.  G.  S. 
p.  159,  188H. 


W.  C.  Bn'Mfger, 
Z.  K.,  XVI, 
p.  66,  1890. 

H.  Forstner, 
Z.  K.,  VIII, 
p.  173,  1884. 


AuthorV  name. 


Rhyolite-obsid- 
ian. 


J.  B.  Harrison,  ;  Aplite. 

l*rivatt»  contribution. 


Grorudite. 


Pantellerite. 


Remarks. 


I>rie<l  at  100°. 
Near  grorud- 
ose. 


Also  in  Eg.  Kg., 
I,  p.  48,  1894. 


8UBRANG  4.     IK>80DIC. 


SnOt      trace 


Q  81.4 
or  14.5 
ab25.2 
an  0.6 


Q  34.7 
or  28.4 
ab  8.4 
an  8.3 
C     9.4 


Q  32.8 
or  18. 3 
ab26.2 
an  7.2 
C     1.4 

Q  83.0 
\  orl7.H 
abl7.8 
an  9.2 
C      4.M 


di  9. 8    :^ear  Roztok,  Moldau- 
™^^^'  '      thai,  Bohemia. 


I 


Q  36.5  di  4.8  Two  Mile  Flat,  Cud- 
VI:l  ZtUl  ^gong  River,  New 
an  3.1  South  Wales. 


Stmad. 


A.  Liversidge. 


J.  Klvana, 
cf.  N.  J.,  1898,  I, 
p.  485. 

A.  Liversidge, 
J.  R.  Soc.,  N.  S.  W., 
XVI,  p.  44, 1883. 


SUBRANQ  2.   DOPOTASSIC. 


hylO.5 
mt  3.0 


Tainaya,  Chile. 


C.  Schwarz. 


Quartz-diorite 
(syenitic). 


Felsite. 


v.  (iroddeck,  Dike  rock. 

Z.D.G.G.,  XXXIX, 
p.  252,  1887. 


hy  6.9    Sudburv,  Ontario. 

mt  4.2  I  •  ' 

il     1.5  , 


STJBRANG  3.   SODIPOTA.SSIC. 

T.  L.  W^alker?      T.  L.  Walker, 

il  J.  (4.  S.,  LIII, 
p.  56,  1897. 


hy  5.9  I  Wildsniff,  Saxon V.         Vi.  Bruhns.         I  W.  Bruhns, 
"Sl^Yll  '  !      Z.D.G.G.,XXXVIIL 

I  I  ;      p.  749,  1886. 

I  i  ' 


(iranite. 


Not  fresh. 


Dried  at  100®. 
MnO  high. 


t 


Sum  low. 


Mica-porphv-  I  FejO*  high? 
*     I      FeOlow? 


nte. 


AlA  high? 


srBRANG  4.    I)OSODI(\ 


Q  32.2 

di  10.6 

or  11.1 

mt  2.6 

ab:)6.2 

an  5.0 

C     1.3 

Baraboo  Bluffs,  Wis-     W.  Daniels, 
consin. 


S.  Weidmann,  Quartz- kerato-  '  MnO  high? 

B.  Un.  Wise,  phvre. 

Sc.  Ser.  I,  p.  47,  1895. 


Sl'BRANG  3.     SODIPOTASSIC.     ALMEROSE. 


Q  31.9 
or  13. 9 

;  abl5.7 
an  12. 5 

I  G     7.4 

I 


hy  12.0 
mt  4.4 


Q  30.1       hyl3.6 
or  10.0       mt  0.7 
ab23.6       11     1.5 
an  14. 2 
C     2.0  i 


Hoyazo,  CabodeGata,     J.  Savelsberg. 
Almeria,  Spain. 


A.  Osann, 
Z.  D.  G.  G.,  XL, 

p.  701,  1888. 


SUBRANG  4.    DOSODIC.    SITKOSE. 


Indian  River,  Sitka, 
Alaska. 


W.    F.    Hille- 
brand. 


('ordierite- 
andesite. 


G.  F.  Becker, 
18A.R.  U.S.G.8.III, 
p.  45, 1898. 
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CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 

CLAaS  II.     DOSALANE— Ck)ntinued. 
RANG  4.    DOCALCIC. 


No.  SiO,   I  Al/),     Fe,0,  I    FeO 


I 


1 

A3.  Ill 


64.38 
1.073 


14.09 
.138  I 


1 

63.05 

14. 31 

A3.  Ill 

1.051 

.140 

2 

55.  39 

16.81 

A?2.II?G? 

.923 

.165 

1 

69.87 

12.02 

Al.I 

1.166 

.118 

6.10 

.038 


1.32 


MgC) 


CaO    ;  Na,0  I    K,() 


3.  68     2. 04     4.  51 
.051  '      .Ohl  !      .080 


I 


H,0+  H,0- 

"I 


0. 55  ,     3.  72       0.  82 


.009 


.039  I 


Cl\ 


TiO,     PjOs 


MnO 


I 


0.  33 


BaO      Sum. 

_l 

I  100.22 


Sp.gr. 


RANG  4.     DOCALCI(\ 


6. 65     4. 38     3. 91        2. 06  I     0. 82  I     2. 54 


.093         .110         .070  .033  , 


9.87  I     2.60  I  3.22  '  6.03  I     0.83'     0.62'     1.07 


.062  I         .03<J  I       .081  I       .107  | 


.013 


.006  I 


0. 93  !  2. 19  !  0. 69 


.0-26         .005 


I  100.20  I 

'  I 

'  100.  25  I     2.  78 


I 


I  ^  i  I  , 

RANG  5.     PKRCALCIC.    GORDONASE. 


1.42       3.49  :  2.30  I  7.86       0.66       0.11        0.89  I  0. 18  '  0.43     0.69  ,  0.17     0.16 

'  ;  I  i  i  ' 


I 


.009  ! 


.049  I      .058  I      .140  I 


.010  :         .001 


.009         .001         .002 


none  ,  100.  25  I 


CLASS  II.     DOSALANE. 

RAX(J  1.     PERALKALIC.     PANTELLERA8E. 


1 

B2.  Ill 

2 

A2.  II 

3 

B2.  IV 

4 
A2.  II 

5 

A3.  Ill 

6 

A3.  Ill 

7 

A3.  Ill 


71.10 

1.186 

I 
70. 15  I 

1.109 

66.60 


1.108 

61. 83 

1.031 

66.10 

1.120 

69.61 

1.160 

69.02 
1.160 


11.39 

.112 

10.60 

.KM 

10.90 

.107 

14.80 
.145 

13.45 
.132 

8.02 

.078 

10.  (h) 

.099 


I 

5.33     n.   d. 


i 


I 


1.54  :  0.08       3.95  6.37  ,     0.44 

.064  .067 

4.09  [  trace 

.009  I       .013  I         .085  .043 

0.  60  i  0.  64  I     5. 56  4. 54  i     0.  20 
.015  ;      .011  '        .090 

1.83       5.31  I  2.69     0.73       3.57  4.54       2.49 

.011           .074  ;      .067  I       .012  '         .a>8  .048 


.033        (.081)  I       .089         .001 

!  !  I 

5.77       1.74     0.a5  i  0.72  ,     5.30 

.036  I         .024 

9.85  !     2.34 

.062  .033 

I 


.048  , 


1        ! 

!  0.57    o.a5 

.007 

0.65 


I      .008 

i  trace 


J 


0.52 

j      .007 

trace  I  trace 


I 


100.82 


99.89 


101.23 


I 


6. 30  '     0. 45  I  0. 92  '  0.  60  .     5. 42       5.  04  :     2. 10 
.039  I         .006         .023  '       .011  ■         .087  .054  ' 


7. 17       2.  8:^     0. 65  ,  0. 88       7. 47       2. 88       0.  74 


.045  : 


.016  '       .016  .120  .031 

I 


4. 42       4. 5(J     0.  76     1 .  45       6.  29  ,     3.  70  .  n.  d. 


1 
Al.  I 

2 

A2.  II 

3 

A3.  Ill 

4 

A3.  Ill 


63.56  ,  11.72 


1.059 

66.73 

1.112 


.116  , 


12.23 

.120 


I  67.89  11.53 

I       1.132  .113  ' 

'  67. 48  9.  70  ' 

1.125  I  .095  I 

I                  i  ' 


.027 


4.90 

.080 

1.31 

.008 

4.51 

.028 

7.42 

.046 


.063         .019         .026 


0.08  I  L17  I  0.23  I 
I 


.014  j       .002 


I    99.  55  I  2. 656 

!  I 

100.38  , 

! 

100.25       2.44 
100.58       2.46 


RANG  1.     PERALKALIC.     PANTELLERASE. 


1.10  I  3.65  I  4.12  I    '6.44  :     2.30 


.015  .091  .073 

I  I 

4. 18  1.  49  3. 25 

.068  '  .037  .068 


.104  !  .024 

! 

6.14  .  2.53 

.099  I  .026 


0.81 


0.62 


I  0.  79  !  0. 


18    trace     0.24     0.01  |     99.99 


4.52  I  0.62  i  1.51  I  5.79  |  3.  71  I    0.33 

.062         .016         .027  .093  '  .039  ! 

I                ■                I  I  -I 

2.21      0.77  1.45  7.21  2.94  ,    0.96 


.030  I      .019         .026  I         .116  | 


.031 


o.a5 


.002       

I 

0.32     0.22 

.004         .002 


99.46 


100.41  I     2.43 


100.14       2.68 


D08ALANE PANTKLLEROSE. 
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ORDER  3      QUARFELIC.    HISPAN ARE— Continued. 

SUBRANG  1.     PREPOTASSIC. 


Inclusive. 

Nonn. 

Locality.                     Analyst. 

Reference. 

C.  Chelius, 

Erl.  G.  Kt.,  Hesse, 
v.,  Bl.  Breusbach, 
p.  24,  1897. 

Author's  name. 
Granite. 

Remarks. 

1 
1 

1    . 

Q  33.7 
or  21.7 
ab  4.7 
an  '22.2 
C     1.0 

hy  6.8 
mt  8.8 

hy22.2 
mt   1.9 

hy   8.1 
mt  2.3 
II     4.0 
hm8.3 

Brockenrod,  Hesse.        F.  Kutscher. 

SUBRANG  3.     PRESO 

Die. 

Ciabbro. 
Trachydolerite. 

BnO, 
CuO 

0.22 
0.91 

Q  27.8 
or    5.0 
abl7.3 
an  19. 5 
C     2.9 

Q  3-2.6 
or    3.3 
ab  6.8 
an  25. 6 
C     5.5 

Q  45.7 
or    0.6 
ah  5.2 
an  29. 7 

Burgslein,  n.  Klein- 
wenden,  Erzj^ebirge, 
Saxony. 

FrauenV)erg,  n.  Breit- 
first,  Hesse. 

Hilger. 
R.  \Ve<lel. 

F.  V.  SandV)erger, 
Sb.  Munch.  A.  K., 
XVIII, 
p.  444,  1888. 

R.  We<lel, 
Jb.  Pr.  G.  I^A.,  XI, 
p.  23,  1892. 

Not  fresh. 

Alkalies  low? 
FeA  high? 

none 
none 
none 
none 
trace 

di     7.7 
hy  6.3 
mt  2.1 

il     1.4 

SUBRANG.     NOT  NEEDED. 

SO3 

CI 

S 

SrO 

Li,0 

Near  Sweden,  Gordon 
County,  Oeorgia. 

H.  N.  Stokes. 

A.  H.  Brooks, 
B.  U.  S.  G.  S.  168, 
p.  55,  1900. 

Meta-<juartz- 
diorite. 

SO, 


CuO 


ZrOs 

CI 

S 

CoO 

Cii 

Pb 


ORDER  4.— QUARDOFELIC— AUSTRARE. 

SUBRANG  3.    SODIPOTASSIC.    GRORUDOSE. 


Q  22.4 
or  37. 3 
ab23.6 


Q  25.4 
or  23. 9 
ab32.0 


Q  18.8 
I  or  26. 7 
:  ab30.9 


Q  15.3 
or  26. 7 
ab80.4 
an  3.3 

C     2.8 

Q  15.5 
or  30. 0 
ab40.9 


Q  24.8 
or  17.2 
ab24.6 


'  Q  19.6 
or  21.7 
ab31.4 


ac  8.8 
hy  7.0 
il     1.1  ! 


acll.l 
di  3.0 
mt  2. 6 

il     1.2  ' 

acl4.3 
di  2.4 
hy  0.6 
mt  7.2 

hyl3.2 
mt  2.6 
il     2.2 


ac  4.2 
di  2.3 
hy  1.2 
mt  1.4 
hm3.8 


Fort  Davis,  Apache     '  A.  Osann. 
Mountains,  Texas. 


Grussletten,  n.  j  V.  Schmelck. 

Grorud,  Christiania, 
Norway.  I 


V.  Schmelck. 


Grussletten,  n. 
Grorud,  Christiania, 
Norway. 


Siipplinpen,  n.  Magcle- 1  Hampe. 
burg,  Prussia.  I 


Holbak,  Siebenl)ur- 
gen,  Hungary. 


ac20.8  i  Khagiar,  Cuddia 

df  tl  '\  ^'erar,  Pantelleria. 

hy  4^8 

ac  12. 1  Cuddia  Mida,  Pantel- 

ns  1.7  I  I  ^ 

di    6.3  ;  ^®"*- 
hy  7.0  ' 


C.  V.  John. 


H.  Forstner. 


H.  Forstner. 


A.  Osann, 
T.  M.  P.  M.,  XV, 
p.  447,  1896. 

W.  C.  BrOgger, 
Eg.  Kg.,  I, 

p.  48,  1894. 

W.  C.  Bn')gger, 
Vjg.  Kg.,  I, 
p.  48,  1894. 

F.  Klockmann, 
Jb.  Pr.G.  L-A.,  XI, 
p.  159,  1892. 

C.  V.  John, 
Jb.  G.  R-A.  Wien., 
XLIX,  p.  566,  1899. 

H.  Forstner, 
Z.  K.,  VIII, 
p.  173,  1884. 

H.  Forstner, 
Z.  K..  VIII, 
p.  182,  1884. 


trace 

0.06 

none 

0.08 

0.03 

none 


SUBRANG  4.     IM)SODIC.     PANTKLLEROSE. 


FeSa       0. 39 


Q     9.2        ac    6.0 

or  13.3        di  15.5 

fib  47. 7        hy   1.8 

mt  3.5 


Q  13.6       ac    2.3 

or  14.5       dil3.5 

ab49.3       hv  .^7 

mt  1.3 


Q  16.9       ac   8.8  I 
or  21.7        di    6.5  1 
ab38.8       hy  5.3  ' 
mt  2. 1 

Q  17.4        ac21.3 

or  17. 2       ns   0. 8 

ab33.5       di    6.2 

hy  2.8 


Mazaruni  District, 
British  (vuiana. 


Walll)ach,  Ba<!kofen- 
berg,  Hesse. 


Mte.  San  Elmo,  Pan- 
telleria. 

Mte.  San  Elmo,  Pan- 
telleria. 


J.  B.  Harrison. 


J.  B.  Harrison, 
Priv.  contrib. 


W.  Sonne 


H.  Forstner. 


H.  Forstner. 


I  C.  Chelius, 

I      Erl.  (t.  K.  Hesse, 

V.  Bl.  Breuslmch, 

p.  24,  1897. 

H.  Forstner, 
I      Z.  K.,  VIII, 
p.  186,  1884. 

H.  Forstner, 
Z.  K.,  VIII, 

p.  186,  1884. 


Liparite. 


(trorudite. 


(frorudit^e. 


Porphyrite. 


Sanidinite. 


Pantellerite. 


Pantellerite. 


Homblende- 
granitite- 
gneiss. 

Granite. 


Pantellerite. 
Pantellerite. 


Center  of  dike. 


Bolder  of  dike. 


I 


SO,  for  S. 


I)rie<iut  110°. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 


CLAaS  II.     DOSALANE— Continued. 

RANG  4.    DOCALCIC. 


No.  SiO,      AljO, 


Fe,0,  I    FeO    '  MgO  !  OaO      Na,0  i    Kfi 


H,0+ 


1 

A3.  Ill 


64. 38     14. 09 
1.073  .13« 


6.10       3.r>8     2.04  j  4.51   |     0.55  |     3.72  I     0.82 

i  '  !•  ■  ' 

.(Kw ,      .aM      .a'ii      .(WO        .009 .      .039 


H,0 


CO, 


TiO,  '  PjOs  ' 


MnOl  BaO      Sum.    ;  Sp.gr. 
'  100.22 


0.  33 

.005 


I 


RAN(}  4.     IK>CALrir. 


1 

63.05 

14. 31 

A3.  Ill 

1.051 

.140 

2 

55.:^9 

16.81 

A?2.  II?G? 

.923 

.165 

1 

69.87  ! 

12.02 

Al.I 

1.165  j 

.118 

1.32  I     6.65     4.38     .3.91        2.06  0.82  |     2.54 

i  ! 

.OOS  ,         .09:i         .110         .070           .033  .OOU  j 

I 


0.93  I  2. 19     0.69 


9.87  I     2.60  I  3.22     6.03  !     0.83,     0.62'     1.07 

'1  i  . 

.062  .036  I      .081  ■      .107  |         .013  ,         .006  '  ,      .026         .005 

I  __  J !    __    _       ' ! L  -_'.__  .!_  .' 

RAN(J  5.     PERCALCIC.    GORDON ASE. 
1. 42       3. 49     2.  :iO  I  7.  86       0. 66       0. 1 1        0. 89     0.  18     0. 43     0.  69  ,  0. 17     0.  U'y 


100.20 


100. 25  ■     2.  78 


.009  .049  I       .058         .140  .010  .001 

I  1  .  I 


none     100.25 


.009  ,     .001  ;     .002 


CLASS  II.     DOSALANE. 

RANG  1.     I'ERALKALIC.     PANTELLERASE. 


1 

71.10 

11.39 

5.;« 

n.  d. 

1.54 

0.08 

3. 95 

6.  37 

0.44 

0.57 

o.a5 

100.82 

B2.  Ill 

1.185 

.  112 

.033 

(.031) 

.039 

.001 

.064 

.067 

.007 

— 

! 

2 

70. 15 

10.60 

5.77 

1.74 

0.35 

0.72 

5.30 

4.09 

trat-e 

o.a5 

0.52 

99.89 

A2.  II 

1.169 

.104 

.036 

.024 

.009 

.013 

.085 

.043 

1      .008 

.007 

1 

3 

66.50 

10.90 

9.85 

2.M 

0.60 

0.64 

5. 56 

4.54 

0.20 

j  trace    trace 

trace 

,  101.23 

B2.  IV 

1.108 

.107 

.062 

.033 

.015 

.oil 

.090 

.048 

1 

1            1 

I 

4 

61.83 

14.80 

1.83 

5.31 

2.69 

0.73 

3. 57 

4.54 

2.49 

0.08     1.17 

0.23 

99.55 

2.656 

A2.  II 

1.031 

.145 

.011 

.074 

.067 

.012 

.058 

.048 

.014 

.002 

5 

({6.10 

13. 45 

6.30 

0.45 

0.92 

0.60 

5.42 

5.04 

2.10 

i 

100.38 

^ 

A3.  Ill 

1. 120 

.132 

.039 

.006 

.023 

.011 

.087 

.054 

i            1 

6 

69.61 

8.02 

7.17 

2.83 

o.(y> 

0.88 

7.47 

2.88 

0.74 

1 

1             1  100.25 

2.44 

A3.  Ill 

1.160 

.078 

.045 

.(«9 

.016 

.016 

.120 

.031 

1 
1 

7 

69.02 

10.  Oi) 

4.42 

4.56 

0.76 

1.45 

6.29 

3.70 

n.  d. 

1               100.58 

2.46 

A3.  HI 

1.150 

.099 

.027 

.063 

.019 

.026 

.101 

.039 

I 

63.56 

11.72 

4.90 

1.10 

3.a5 

RANG 
4.12 

.     PERA 
'6.44 

LKALIC. 
2.30 

PANTELLERASE. 

0.  24     0.  01 

1 

0.81 

0.79  1  0.18    trace 

99.99 

Al.  I 

1.059 

.115 

.030 

.015 

.091 

.073 

.104 

.024 

.002     

.003  1    

1       ! 

2 

66.73 

12.23 

1.31 

4.18 

1.49 

3.25 

6.14 

2. 53 

0.62 

0.05 

0. 32     0. 22 

! 

1     99. 46 

1 

A2.  II 

1.112 

.120 

.008 

.068 

.037 

.058 

.099 

.026 

.004         .002 

1 

3 

67.89 

11.53 

4.51 

4.52 

0.62 

1.51 

5.79 

3.71 

0.33 

i  100.41 

2.43 

A3.  Ill 

1.132 

.113 

.028 

.062 

.016 

.027 

.093 

.089 

i 

1 

4 

67.48 

9.70 

7.42 

2.21 

0.77 

1.45 

7.21 

2.94 

0.96 

1 

,  100.14 

2.68 

A3.  Ill 

1.125 

.095 

.046 

.030 

.019 

.026 

.116 

.031 

i 
1 
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ORDKR  3     QUARFELIC.    HISPANARE— (^ontinue<l. 
SUBRANG  1.    PREPOTASSIC. 


Inclusive. 


Nonn. 


Q  33.7 
or  21.7 
ab  4.7 
an  22.2 
C     1.0 


hy  6.8 
mt  8.8 


Locality. 


Analyst. 


BrockennKl,  Hesse,      i  F.  Kutacher. 


Reference. 


C.  Chelius, 

ErI.  G.  Kt.,  Hesse, 
v.,  BI.  Breusbachf 
p.  24,  1897. 


Author's  name. 


Granite. 


RiMnarks. 


SITBRANG  3.     PRESODIC. 


or  5.0 
abl7.3 
an  19. 5 
C     2.9 


I 


Q  27.8      hy22.2  '  Burgstein,  n.  Klein-       Hiljjer. 


wenden,  Erzgebirge, 
8axonv. 


h.v  8.1  '  FrauenV)erjr,  n.  Breit-  I  R.  Wedel. 


^^'tl,      first,  Hesse. 
hni8'.3  I 


I  F.  V.  Sandlwrger, 
I      Sb.  Munch.  A.  K., 

XVIII, 
I       p.  444,  1888. 

j  R.  We«lel, 

;      Jl).  Pr.  (t.  I.-A.,  XI, 
p.  23,  1892. 


Gabbro. 


Not  fresh. 


Trachvdolerite. '  Alkalies  low? 
;  Fe,0,  high? 


SUBRANG.     NOT  NEEDED. 


—  —    . 

— 

-—    -    ■- 

_ 

—     -  • 

80, 

none 

Q  -15.7 

di    7.7 

Near  Sweden,  Go 

CI 

s 

none 
none 

or    0.6 
ab  5.2 

hy  6.3 
mt  2.1 

County,  (Jeorgi 

SrO 

none 

an  29. 7 

il     1.4 

LM) 

trace 

ZrO, 

CI   ' 

8 

CoO 

Cu 

Pb 


H.  N.  Stokes.       A.  H.  Brooks, 

B.  U.  S.  (t.  S.  168, 
p.  55,  1900. 


Meta-(juartz- 
dionte. 


ORDER  4.— QUARDOFELIC— AUSTRARE. 

SUBRANG  3.    .«*ODlPOTASSIC.    GRORUDOSE. 


SO,         0. 18 


CuO        0.29 


Q  22.4 
or  37. 3 
ab23.6 


Q  25.4 
or  23. 9 
ab32.0 


Q  18.8 
or  26. 7 
ab30.9 


Q  15.3 
or  20. 7 
ab30.4 
an  3.3 

C     2.8 

Q  15.5 
or  30.0 
ab40.9 


I  Q  24.K 
or  17.2 
ab24.6 


Q  19.6 
or  21.7 
Hb31.4 


ac   8.8  I 
hy  7.0 
il     1.1 


acll.l 
dl    3.0  i 
mt  2.6  ! 
il     1.2 

acl4.3 
di    2.4  I 
hy  0.6  I 
mt  7.2 

hyl3.2 
mt  2.6 
il     2.2 


Fort  Davis,  Apache        A.  Osann. 
Mountains,  Texas.    | 


Grussletten,  n.  j  V.  Si'hnielck. 

Grorud,  Christiania,, 
Norway. 


,  A.  Osann, 
I      T.  M.  P.  M.,  XV, 
p.  447,  1896. 

I  W.  C.  Bn)gger, 
Kg.  Kg.,  I, 

I       p.  48,  1894. 


Grussletten,  n.  |  V.  Schmelck.     !  W.  (/.  Bn')gger, 

Grorud,  Christiania,  I^^.  Kg.,  I, 

Norway.  ,      p.  48,  1894. 


a<-  4.2 
di  2.3 
hy  1.2 
mt  1.4 
hm3.8 


Siipplingen,  n.  Magde- 
'  burg,  Prussia. 


Holbak,  Siebenbiir- 
gen,  Hungary. 


ac20.8  I  Khagiar,  Cuddia 

d?  3.8  i  ^^erar,  Pantelleria. 
hy  4.8  I 

aci2.i  I  Cuddia  Mida,  Pantel- 

dl    6.3  ^®^^- 
hy  7.0  j 


Hampe. 


C.  V.  John. 


H.  Forstner. 


II.  Forstner. 


!  F.  Klockmann, 

Jb.  Pr.G.  I^A.,  XI, 
I       p.  159,  1892. 


I-.iparite. 


Grorud  ite. 


(Jronidite. 


Porphyrite. 


Center  of  dike. 


Bolder  of  dike. 


SO,  for  S. 


C.  V.  John,  Sani<linite. 

Jb.  G.  R-A.  Wien., 
XLIX,  p.  566,  1899. 


H.  Forstner, 
Z.  K.,  VIII, 
p.  173,  1884. 

H.  Forstner, 
Z.  K.,  VIII, 
p.  182.  1884. 


SUBRANG  4.     lK)SODIC.     PASTKLLEROSK. 


trace 

0.06 

none 

0.08 

0.03 

none 


FeSs       0.: 


Q     9.2       ac    (i.O 

or  13.3        dl  15.5 

ab47.7       hy  l.H 

mt  3.5 


Q  13.6       ac   2.3 

or  14.5       dil3.5 

ab49.3       hy  3.7 

mt  1.3 


Q  16.9       ac   8.8  i 

or  21.7       di    6.5  I 

ab38.8       hy  5.3  i 

mt  2. 1  I 

Q  17.4       ac21.3  , 
or  17. 2       ns  0. 8 
ab33.5       di    6.2  ! 
hy  2.8 


Mazaruni  District, 
British  (Guiana. 


Wall  bach,  Backofen- 
berg,  Hesse. 


>Ite.  San  Elmo,  Pan- 
telleria. 


Mte.  San  Elmo,  Pan- 
telleria. 


J.  B.  Harris<jn.     J.  B.  Harrison, 
Priv.  contrib. 


W.  Sonne. 


H.  Forstner. 


H.  Forstner. 


1  C.  Chelius, 

Erl.  (t.  K.  Hesse, 
I  V.  Bl.  Breusbach, 
;      p.  24,  1897. 

I  H.  Forstner, 
I      Z.  K.,  VIII, 

p.  186,  1884. 

H.  Forstner, 
Z.  K.,  VIII, 
p.  186,  1884. 


Pantellerite. 


Pantellerite. 


Homblende- 
granitite- 
gneiss. 

Granite. 


Pantellerite. 
Pantellerite. 


Dried  at  110°. 
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CHEMICAL    ANALYSES    OF   IGNEOUS    EOCKS. 
CLASS  II.     DOSALANE— Continued. 

RANG  2.    DOMALKALIC.    DACASE. 


No. 

1 

A3.  Ill 

2 

B2.  Ill 


A2.  II 

10 
A2.II 

11 
A2.II 

12 
B3.IV 

13 
A2.II 

14 
A2.II 


SiO,   I  AljOs  Fe,08 

65.63  i  13.85  I  2.02 

l.(m  .136  I  .013 

63.25  !  10.37  I  2.77 

I 

1.054  I  .102  I  .017 
i 


FeO 


MgO 


CaO      NajO  1    K^O    ,  H,0-h  H,0-!    CO, 


2.  80     2.  79 

.039  i      .070 


I 


3.43  ,     1.84  6.25 

i 

.060  I         .029  '  .067 

2.71  '  9.92  I  1.24       1.55  I  4.90 

.038         .248         .022           .025  .062 

I 


1.17 


l_ 


4.03  I 


TiO, 

PA 

MnO 

BaO 

Sum 

Sp.gr. 

trace 

trace 

trace 

99.77 

2.864 

0.34 

101.08 

2.696 

.004 

' 

1 

64.47  ; 

Al.  I 

1.076 

2 

62.35  1 

Al.  I 

1.039 

3 

57.98 

Al.  I 

.966 

4 

61.09 

B3.  IV 

1.018 

5 

62.18 

1.036  , 

Al.  I 

6 

59.24 

Al.  I 

.971 

i 

7 

63.97 

A2.  II 

1.066 

8 

63.05 

Al.  I 

1.061 

9 

60.16 

1.003 

65.00 

1.083 

60.96 

1.016 

64.76 

1.079 


10.  51 

.103 

13.  24 
.130 

13.58 

.13^4 
15.34 

.150 

15.  77 

.154 

13.84 

.136 

15.  78 
.155 

15.58 

.153 

13. 18 

.129 

13.73 ; 

.135 

I 
13.93 

.137 

17. 06  j 
.167 


1.11    I 
.007 

3.52  I 
.022  ' 

3.11 
.020 

5.74  '■ 

.a35 

I 

1.83  ' 

.011  I 

5.46  I 

.034 

I 

2.35 

.015  ' 

2.92  ! 
.018 

8.88 
.065 

0.44 
.003 

1.56 

.010 

1.0(5  j 

.007 


RANG  2.     DOMALKALIC.     I)ACA.*<E. 
0.18 


I 


7. 37     5.  21      3. 10       2. 21  |     3. 63  |     0.  75 


.103         .130  .056  .035 

I  ; 

6.  33  '  0.  85  I  3. 34  2.  79 

.088  I      .021  .069  .045 


.038  ; 
3.95  ■■     1.21 

.042  I 


0.11 


8.68     2.87     2.01        3.56  !     3.44  ,     2.47  ! 


.121  I       .072  I       .036 


.057 


62.44     15.60  !     2.09 


1.041 

6L41 
L020 


I 


.163  1         .013 


3.69  I 
.a'>i  j 

2.44  ; 
.033  I 

1.36 

.019 

1.87 

.026 

2.11 
.030 

3.15 

.(M4 

2.19 

.030 

3.65 

.051 

3.63  ! 

.050  ' 


1.33  j 

.033 

3.55  ; 

I 
.089 

4.79  I 

.120 

2.84 

.071 

1.70 

.043 

1.03 

.026 

0.82 
.021 

1.59 

.040 

2.99 
.075 


3.10       3.41       3.65  .     1.80 


I 


.  (m        .  o.v> 


.039  I 


I 


4.13  3.92  3.91  i     0.70 

.073  .063  .041  I 

5.60  '  3.13  I  4.22       2.02 

.100  .050  !  .046  1 


3. 43  ;  2. 11 

.046  I      .053 


14.54  !     1.96  I    5.80  '  2.03 


.143!         .012  .060  >      .061 


3.71 

4.15 

.074 

3.89 
.070 

4.43 

.078 

3.98 

.071 

2.74 


4.  36  4.  01 

.070  .(M3 

3.77  I  3.66 

.0(U  .039  i 


3. 42  1     3. 53 
.055  .037 


3.  70  j     4.  82 


I 


.059 


2.83 


.051 


4.23 


.049 

.059 

1.70 

3.99 

.080 

.064 

1.33 

3.86 

.024 

.062 

.045  I         .045 

3.67  !     3.60 

.038 

4.21 

.045 

4.68 
.060 


0.49 


1.38 


1.90 


1.08 


2.14 


1.74 


2.60 


2.48 


0.30 


0.09 


0.55 


0.58 

0.65 

0.25 

.008 

.002 

1.18 

0.57 

.014 

.004 

1.75 

0.29 

.022 

.002 

0.55 

0.32 

.007 

.002 

none 

0.22 

0.34 

.003 

.002 

0.48 

0.40 

.006 

.008 

0.60 

0.27 

.007 

.002 

0.20 

trace 

.003 

3.15 

0.47 

0.08 

0.15 
.002 

0.08 

.001 

0.13 

.002 


trace 


trace 


0.22 

.003 


3.27 


.006 

1.16 

.014 


0.62 


0.88 


0.88 

.011 


.001 

0. 29  '  trace 


.002 


I 


0.16 

.001 


0.98     0.26 

,012  I      .002 


0.04 

100.37 

0.16 

99.68 

.001 

0.04 

99.91 

j 

1    99.15 

0.43 

100.23 

.003 

trace 

100.34 
100.40 

0.13 

100.06 

.001 

1 

99.56 

1 

100.12 

2.622 

1 

99.75     2.625 

101. 25 

99.95 

2.652 

100.21 

2.663 
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ORDER  4.     QUARDOFEUC.     A  USTRARE— Continued. 

SUBRANG  2.     DOPOTXSSIC. 


Norm. 


Uwalitv. 


AnalvHt. 


Reference. 


Author' H  name,  i       Remarks. 


di  4.6  I  Follmers<lorf,  Silesia.      II.  Traube. 
hy  8.2  ' 

ml  3.0 


hy27.a 
mt  3.9 
U     0.6 


H.  Traube,  N.  J.,  1890,      Homblende- 
I,  p.  212.  syenite. 


Gierniger  Loch,  Ba-       M.  Dittrich.        |  F.  Schalch,  Sp.  Kt.  Ba-     Quartz-mica-         Border  facues, 


den. 


den,  Bi.  Petersthal, 
p.  33,  1895. 


svenite. 


I      Cf.  No.  67, 
liparose. 


srBRAN(J  3.     .SODIPOTASSK'.     ADAMELLOSE. 


ZrOs 
8 


§5^ 

8rO 
LltO 

SrO 
LltO 


SO, 

C\ 

SrO 


SO3 

CI 

SrO 


NIO 


SrO 
LifO 


SO, 


80, 


SO, 


80, 


none 
0.12 


none 
none 
trace 
trace 

trace 
trace 


trace 

0.04 

0.16 


0.08 
0.(M 
none 


trace 


0.07 
trace 


0.21 


0.16 


0.12 


trace 


Q  20.4 
or  21. 1 
Hbl8.3 
an  8.3 

g  21.5 
I  or  23.4 
'  ab23.6 

unl2.0 

Q  11.1 
i  or  20.0 
!  ab29.9 

an  10. 0 
I  C     0.5 

'  Q  17.7 
i  or  21.2 
I  ab28.8 
'  unl5.3 

I  Q  11.2 

I  or  22. 8 

ab33.0 

j  an  13. 9 

'  Q  9.5 
or  25.0 
ab26.2 

I  an  11. 4 


Q  12.9 
or  28.9 
ab36.7 
an  11. 7 

Q  16.6 

or  21.7 

ab32.0 

,  an  14, 7 


Q  19.1 
I  or  20. 6 
I  ab'28.8 

an  10. 8 

Q  16.7 
I  or  28. 4 
I  ab:«).9 

an  7.0 

!  Q  17.5 
or  25. 0 
ab'23.6 

I  an  13. 1 


Q  16.9 
I  or  21.1 

ah  30. 9 
I  an  13. 6 
'  C     2.1 


Q  15. 1 
I  or  26.0 
,  ab33.5 

an  8.3 

I  C     1.4 


Q  11.6 
or  27.8 
ab32.5 
an  6.7 
C     1.1 


di  5.7     Fort  Ann  Quadr.,  Es-  ,  W.  F.  Ilille- 
mt  1  6        ^^  Countv,  New      '      brand, 
il    1/2        York. 


h.v  9.1  I  Near  Barmer's  Elk. 
T  2!  2  Watauga  County, 
ap  L8        North  Carolina.* 


H.  N.  Stokes. 


hyl7.7 
mt  8.0 
il     3.4 


hy  5.4 
mt  8.1 


di  5.3 
hy  8.1 
mt  2.6 
il     1.1 

di  11.2 
hy  7.0 
mt  3.9 
il  0.3 
hm2.7 
ap  0.6 


Pigeon  Point,  Minne-     W.  F.  Hille- 
sota.  brand. 


Pigeon  Point,  Minne- 
sota. 


I 


Dodge  and  Si- 
dener. 


Steamboat  Mountain, 
Little  Belt  Moun- 
tains, Montana. 

Willow  Creek,  High- 
wood  Mountains, 
Montana. 


di  2.9    Hurricane  Ridge, 
^.^^'l        Crandall  Basin,         I 
nl:l^      Yell.  Nat.  Park. 

di  4.7    Cliff  Creek,  West  Elk 
mt  4!  2  '       Mountains,  Colo- 
il    i!i  I       rado. 


di   5.5 
wo  0. 8  I 
mtlO.2 
hm  1.7 

di    9.7 
wo  1.3 
mt  0.7  i 
il     U.9  ; 

di    .5.7 
hy  4.8  , 
mt  2.3 
11     2.2 


hy  13.2  I 
mt  1.6 


by  8.4 
mt  3.0 
il     1.5 


hy  12.4 
mt  2.8 
il     1.8 


Sviirdfall,  Brefven, 
Sweden. 


Norheim,  Nahethal, 
Rhenish  Prussia. 


Weiselberge,  n.  Ober- 
kirchen,  Rhenish 
Prussia. 


Lippenhof,  n.Tryl)erg, 
Schwarzwald,  Ba- 
den. 


BuUerberg, 
n.  Ma|^eburg, 
Prussia. 


Altenhausen, 
n.  Magdeburg, 
Prussia. 


W.  F.  Hille- 
brand. 


Hurlbut  and 
Barnes. 


W.  H.  Mel- 
ville. 


W.  F.  Hille- 
brand. 


K.  Winge. 


Hesse. 


K.  Buttcher. 


Gattermann. 


Hesse. 


G.  F.  Steffen. 


J.  F.  Kemp, 
Priv.  contrib. 


I  A.  Keith, 

B.  r.  S.  G.  S.  168, 
I       p.  52,  1900. 

i  W.  S.  Bavlev, 

I     A.  J.  s:,  :ixxvii, 

p.  61,  1889. 


M.  E.  Wadsworth, 
B.  G.  Nh.  S.  Minn.  2, 
p.  82,  1887. 

L.  V.  Pirsson, 
20  A.  R.  U.  S.  G.  S., 
Ill,  p.  517,  1900. 

L.  V.  Pirsson, 
B.  U.  S.  G.  S.  148, 
p.  152,  1897. 


Svenite. 


Rhvolite. 


Quartz-diorite. 


(iabbro? 


I  Dior ite- por- 
phyry. 


■  Trachv-andes- 
I      itic  Weccia. 


J.  P.  IddingH, 

M.r.S.G.S.,XXXII 
p.  261,  1889. 

W.  Crojis, 
14  A.  R.  U.  S.  G.  S., 
II,  p.  227,  1894. 

K.  Winge, 
G.  F.  F.,  XVIII, 
p.  195,  1896. 

K.  A.  Lossen, 
Z.  I).  G.  G.,  XLlll, 
p.  537,  1891. 

K.  A.  Lossen, 
Z.  D.  G.  G.,  XLIII, 
p.  537,  1891. 

G.  H.  AVilliams, 
N.J.  B.B.,II, 
p.  624,  1883. 


Quartz-mica- 
<liorite. 


Hornblende- 
I      mica-porphv- 
'      rite. 

I  Monzonite. 


Quartz- 
porphyry. 


Dried  at  150*». 

Also  in  B.  U.  S. 
G.  S.  109, 
p.  63,  1893. 


SOs  for  S. 
Not  fresh. 


Porphyrite.  SO,  for  S. 

Not  fresh. 


Mica-diorite. 


Not  in  Roth. 


F.  Klockmann,  i  Augite-  ,  SO,  for  S. 

Jb.  Pr.  (t.  L-A.,  1890,  pbrphvrite. 

XI,  p.  210,  1892. 


F.  Klockmann, 
Jb.Pr.G.  L-A.,  1890, 
XI,  p.  159,  1892. 


Porphyrite. 
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CHEMICAL    ANALYSES    OF    IGNEOUS   ROCKS. 


CLASS  II.     DOSALANE— Continued. 
RANG  2.    DOMALKALIC.    DACA8E— Continued. 


No.      1 

SiO^ 

AlA 

Fe,0, 

FeO 

MgO 

CaO 

Na,0 

K,0    1 

1 

h,o+:h,o- 

CO, 

1            ' 
TiO,     PA    MnO     BaO 

Sum 

Sp.  gr. 

15 

58. 58 

15.26 

5.61 

3.28 

3.02 

0.98 

2.45 

3.80 

5.14! 

1.38     0..37 

99.94 

2.674 

A2.II 

.976 

.150 

.o:j5 

.046 

.076 

.018 

.040 

.(MO 

!      .017  '       .003 

j               '              j 

16 

57.12 

15.  40 

2.80 

4.  39  ' 

5. 13 

2.24 

2.84 

3.77 

4.35  1               0.75     1.17  ,  0.22 

i            1 

100.26 

2.625 

A2.II 

.952 

.  l.M 

.017 

.061, 

.128 

.040 

.046 

.040 

.014         .002 

1 

j 

17 

55.47 

13.  86 

5.98 

2.(V4  1 

3.65 

2.75 

3.  as 

4.35 

2.94                  3.25      1.19     0.22 

i 

100.07 

2.683 

A2.II 

.925 

.136 

.0:^7 

.037 

.091 

.019 

.05H 

.047 

'             '             1             i 

1                j                       .014         .002 

18 

62. 51 

12.78 

2. 56 

4.  76  1 

3.  33 

4.76 

2.71 

4.81 

1.53  '                           0.81     trace 

trace  ' 

100. 59 

2.901 

A2.II 

1.042 

.1-25 

.016 

.066 

.OKI 

.085 

.043 

.051 

j            '                 .010     — 



19 

67.94 

14.86 

l.(K) 

3.  62 

1.91 

2.02 

2.52 

4.01 

1.57 

100.  a5 

A3.  Ill 

1.132 

.146 

.010 

.050 

.048 

.036 

.040 

.042 

, 

i 

20 

65.02 

15.  23 

1.01 

3.12 

1.84 

2.88 

2.92 

6.09 

2.15 

1            1  trace 

0.05 

100.31 

AS.  Ill 

1.084 

.149 

.006 

.043 

.046 

.051 

.047 

.065 

1 

.001 

21 

61.45 

14.36 

2.75 

4.61  i 

2.73 

4.:u 

3.98 

3.  75 

0.87 

1            \..7^      ■ 

100.21 

A3.  Ill 

1.024 

.141 

.017 

••"i 

.068 

.077 

.064 

.040 

1 

i                                     .017  ! 

1           !           i           ! 

. 

1.00 

RANG  2.     I) 
4.  28       5.  22 

OMALKA 
1.19   1 

Lie.     DACA8E. 

1 

67.76 

14.00 

n.  (1. 

5. 18 

1.01 

0.46 

0.19 

trace 

100.29 

2.709 

A3.  Ill 

1.129 

.137 

.072 

.025 

.077 

.084 

.013 

.006 

.001 

—   '■ 

2 

64.95 

15. 44 

2.02 

1.(50 

2.ai 

3.07 

4.25 

3.87 

0.  85     0.  26 

0.39 

0.25 

trace    0. 35 

100.11 

AM 

1.083 

.151 

.013 

.022 

.06(> 

.055 

.069 

.041 

.005 

.002 

—        .002 

3 

64.47 

15. 45 

*>  25 

2.25 

2.68 

3.6:^ 

4.54 

3.19 

0.  63     0.  05 

• 

0.75 

0.22 

0.06 

0.23 

100.44 

Al.  I 

1  076 

.151 

.014 

.031 

.067 

.065 

.073 

.(m 

.009 

.002 

.001 

.002 

4 

65.50 

14.94 

1.72 

2.27 

2.97 

2.  33 

5.46 

2.76 

1.13  ,  0.24 

0.45 

0.09 

0.20 

0.13 

100.25 

Al.l 

1.092 

.146 

.011 

.032 

.074 

.042 

.088 

.029 

1 

.006  1      .001 

.003         .001 

5 

61.56 

14.73 

4.47 

1.23 

3.  57 

4.87 

5.10 

2.24 

1.42        ; 

0.87 

0.04 

0. 34  '■ 

100.44 

A2  II 

1.026 

.144 

.028 

1 

.017 

.089 

.0H7 

.0K2 

.024 

1 
.011     — 

.005 

6 

63.18 

16.47 

2.  36 

2.28 

1.33 

4.77 

4.40 

2.93 

0.60 

0.27 

0. 60     0.  28 

0. 15     0. 15 

99.86 

Al.l 

1.053 

.162 

.015 

.032 

.o:« 

.085 

.071 

..031 

1            1 

.008       .002 

.002       .001 

7 

62.92 

14.29 

0.84 

4.66 

3.14 

2.72 

4.;^ 

i.:i9 

2.84     0.22  1  1.24 

0.84  1  0.13     0.15  '  0.10 

100.10 

Al  I 

1  057 

.140 

.005 

.Otv'i 

.079 

.049 

.068 

.015 

.010         .001         .002         .001 

8 

68.58 

13.04 

0.26 

3.40 

1.01 

3.  22 

4.94 

1.90 

1.00     0.16     1.31 

0.57  ;  0.20  ^  0.15  1  0.10 

99.99 

AM 

1.143 

.128 

'         .0^2 

.048 

.025 

.057 

.079 

.020 

1            1 

.007  1     .001  1     .002  '     .001 

1            I 

9 

62.16 

16.12 

'    3.39 

1.85 

2.93 

4.59 

5.20 

2.29 

1.12 

1  trace 

1 

0.23 

0.16  1  0.20     0.07' 

100.36 

AM 

1.036 

.158 

.021 

.026 

.078 

.082 

.084 

1 

1 

.024 

.003 

.001 

.003 

10 

63.50 

15.34 

3.22 

1 

1.71 

2.50 

4.3T 

4.84 

2.75 

1.99 

1 
1 

100.16 

A3  111 

1.058 

.l.^iO 

.020 

.024 

.063 

.077 

.077 

1         .030 
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ORDER  4.     QUARDOFELIC.     AUSTRARE— Continued. 
SUBRANG  8.    SODIPOTAS8IC.    ADA  MEL  LOSE— Continued. 


Inclofiive. 


Norm. 


Localitv. 


Analyst. 


Reference. 


Author's  name. 


Remarks. 


Q  23.0 

hy  7.6 

or  22. 2 

mt  6.7 

ab2L0 

il     2.6 

an  5.0 

hml.O 

C     6.8 

Ziasenflorfer  Ber]§rt 
PrUf^ia. 


Fischer. 


F.  Klockmann,  •  i*orphvrite.  SO,  for  S. 

Jb.Pr.  G.  L-A.,1890,    ,  *  Not  fresh. 

XI,  p.  210,  1892.  I 


Q  11.9      hyi6.7  I  Rosenberg, 

abt.i      n '  2.2        "a"  Mountains. 

nnll!l 

C    2.6 


Q  14.6        di    3.9  I 
or  26.1        hy  7.3 
abl9.9       mt  5.3 
an  8.6       il     2.2 
hm2.2 


Q  14.3 
or  2M.  4 
ab22.5 
an  8.6 

Q  28.8 
or  23.4 
abil.O 
an  10. 0 
C     2.9 

Q  14.5 
or  36.1 
ab24.6 
an  10. 3 

Q  n.3 
or  22.2 
ab33.5 
an  10. 8 


di  12. 5 
hy  7.4  ; 
mt  3.7 
il     1.5 


di  3.2 
hy  7.8 
mt  1.4 


Spiemont, 

Harz  Mountains. 


Jacobs. 


K.  B<")ttcher. 


Reichenstein,  Silesia.      H.  Traube. 


! 


hy  10.1     Raffemertobel, 
"™'2.»        n.  Meran,  Tyrol. 


Monte  Amiata, 
Tuscany. 


M.  Dittrich. 


L.  Ricciardi. 


K.  A.  Ix>8sen, 
Jb.  Pr.  G.  I^A., 
X,  p.  266,  1892. 


Porphyrite. 


K.  A.  Lossen,  i  Porj^hvrite. 

Jb.  Pr.  G.  L-A.  1889,    I 
X,  p.  266,  1892.  ! 


H.  Traube, 
N.  J.,  1890,  I, 
p.  206. 

K.  Kunzli, 
T.  M.  P.  M.,  XVIII, 
p.  418,  1899. 

L.  Ricciardi, 
Gaz.  Chim.  Ital., 
XVIII,  1888. 


di   9,1     Latitude  :%**  30^  N.,     j  H.  Backstrom.   |  H.  Backstrom, 


^y«J        loneitude80<»E., 
il    2.6  j      Thioet. 


Pet.  Mit.  Erg.  lift, 
No.  131,  p.  2, 1900? 


Ilornblende- 
svenite. 


Granitite- 
gneiss. 


Trachyte. 


Bronzite- 
andesite. 


SO,  for  S. 
Not  fresh. 


SO,  for  S. 
Not  fresh. 


SUBRANG  4.     DOSODIC.    DACOSE. 


BO, 

CI 

8rO 


8rO 


SO. 
8iO 


BrO 
L1«0 


Fee, 
NIO 
BrO 
LitO 


Fefi, 
BrO 


ZrOt 

CI 

FeB, 

CoO 

Cu 

Pb 


0.02 
0.04 
0.10 


0.06 
trace 


0.09 
trace 


0.32 
trace 
trace 
trace 


0.15 
trace 


trace 

0.02 

trace 

0.01 

0.02 

none 


Q  20.8  di    7.8  I 

or    7.2  hy  6.8  , 

ab44.0  il    0.8 
an  11.1 


Sudbury,  Ontario. 


Q  16.4  di  3.2  Bear  Park,  Little 

or  22. 8  hy  5.7  'Rplt  Mountains 

ab  36. 2  mt  3. 0  f^*^  Mountains, 

an  11. 4  il    0.8  Montana. 


Q  14.3 
or  18.9 
ab38.3 
an  12. 2 

Q  13.7 
or  16. 1 
ab46.1 
an  8.1 


I  Q  15.2 
or  17. 2 

I  Hb37.2 
an  16. 7 

Q  19.9 

or    H.3 

.  HbS.'vfe 

'  an  13. 6 

C     0.8 

Q  23.9 
or  11.1 
ab41.4 
an  8.1 

Q  10.7 

,  or  13.3 

ab44.0 

an  IS.  9 


di    4.8 
hy  6.0  I 
mt  3. 2 
il     1.4 

I 
di    3.1 
hy  8.0  I 
mt  2. 6  I 
il     0.9 


Big  Timber  Creek, 
Crazy  Mountains, 
Montana. 

Sepulchre  Mountain, 
Yellowstone  Na- 
tional Park. 


Q  10.6  di  10.7  '  Tower  Creek,  Yel- 

'  "k  IH  t^f  f  S        lowstone  National 

ab43.0  mt  1.6  r>„«u 

an  10. 6  il    1.7  '       Park. 

I  hm3.4 


di   5.7  I  Sierra  Carrizo,  Ari- 

m'i  8.5  ^«'^«- 

il     1.2 


hyl4.5 
mt  1.2 
il  1.5 
pr  0.3 


di  6.7 
hy  4.3 
mt  0. 5 
il     1.1 


Bear  Creek,  Cook's 
Inlet,  Alaska. 


Near  I^trobe, 
Eldorado  County, 
California. 


di  7. 1  I  Mazaruni  District, 
hy  4. 6        British  Guiana. 


mt  4.9 


Q  13. 7  di  6. 3    Chiles  Volcano, 

**rlSZ  *'^'??        Colombia. 

ub40.7  mt  4.6 
an  12.0 


Not  state<l. 


H.  N.  Stokes. 


W.     F.    Hille- 
brand. 


T.  M.  Chatard. 


F.  A.  Gooch. 


W.    F.    Hille- 
brand. 


W.     F.    Hille- 
brand. 


T.  L.  Walker, 
Q.  J.  G.  S.,LIII, 
p.  56,  1897. 

L.  V   Pirsson, 
20  A.  R.  r.  S.  (i.  S., 
Ill,  p.  519,  1900. 

J.  E.  Wolff, 

B.  U.  S.  G.  S.,  148, 
p.  142,  1897. 

J.  P.  Idclings, 

12  A.  R.  r.  S.  G.  S., 
I,  p.  «48,  1891. 

I  J.  P.  Iddinjrs, 

M.U.S.G.S.,  XXXII, 
I      p.  272,  1899. 

j  W.  Cross, 

I       14  A.  R.  U.  S.  (i.  S., 
p.  165,  1894. 

I  G.  F.  Bt»cker, 
'      18  A.  R.  U.  S.  (J.  S., 
Ill,  p.  45,  1898. 


W.    F.     Hille- 
brand. 


J.  B.  Harrison. 


R,  Kuch. 


Granite. 


Diorite-syenite- 
porphyry. 


Ilomblende- 
firranitite. 


Hornblende- 
mi(!a-ande- 
site. 

Homblende- 
andesite. 


Hornblende-      i 
I>orphyrit€. 

Diorite. 


Nearly  in  SR  5 


'  II.  W.  Turner, 

14  A.  R.  r.  S.  G.  S., 
I      II,  p.  473,  1894. 

I  J.  B.  Harrison, 
Priv.  contrib. 


R.  Kiich, 
G.  Stud.  Colomb., 
I.  p.  172,  1892. 


Porphyrite. 


Homblende- 
granitite. 


Pyroxene- 
horn  blende- 
dacite. 


Also  in  J.  G., 
Ill,  p.  403, 
1895. 

Dried  at    100*». 
Near  akerose. 
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CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 


CLASS  II.     D08ALANE— (Continued. 
RANG  2.    DOMALKALIC.    QACASE— Continued. 


No. 

SiO,      AlA 

Fe,0, 

FeO 

MgO 

CaO 

Na,0 

K,0 

U,0^ 

AjO-    CO, 

TiO, 

PA 

MnO 

BaO 

Sum      Sp.  gr. 

11 

G3.49     12.42 

6.41 

1.34 

1.32 

4.17 

4.90 

1.78 

2.88 

trat-e    0.85  ■                 99.56  .     2.52 

A3.  Ill 

\.(m       .121 

.040 

.018 

.033 

.075 

.079 

.019 

1 

.012 

t^ 

12 

6:^.41      16.92 

2.67 

2.96 

2.08 

4.32 

5.18 

2.36 

0.64 

100.64 

■ 

A3.  Ill 

1.057           .Itifi 

.017 

.011 

.052 

.077 

.084 

.024 

1 

13 

64.17     14.73 

0.57 

5.  83 

2.09 

3.76 

3.81 

3. 35 

2.24 

1 

1 

100.55 

A3.  Ill 

1.070           .144 

.004 

.080 

.042 

.067 

.061 

.03«; 

1 

14 

64.94     17.50 

0.69 

3.94 

2.83 

2.59 

3.44 

3.11 

1.36 

'  100.40 

1 

A3.  Ill 

1.082           .1?J 

.004 

.055 

.071 

.047 

.055 

.032 

1 

1                1 
:               i 

15 

59.94  ,  16.11 

4.29 

2.68 

3.02 

1.74 

4.78 

2.  55 

3.07 

i  0.40 

1 

1.44 

0.24  i 

I 

'  100.43     2.651 

A2.  II 

.999  ;         .158 

...>7 

.038 

.076 

.030 

.077 

.l»27 

.017 

.002 

! 

16 

61.31      16.34 

2.  23  1 

3.17 

2.07 

2.43 

4.86 

2.96 

3.08 

L08 

0.77 

0.27 

1  100.93  j  2.624  , 

A2.  II 

1.022  1         .160 

.014 

.044 

.052 

.043 

.078 

.032 

1 
1 

.009 

002 

,                1 

17 

63.94     13.  a5 

2.45 

7.52 

0.43 

3.35 

4.45 

3.68 

0.34 

0.93     0.12 

100. 26  ; 

1                1 

A3.  Ill 

1.066           .128 

.015 

.104 

.011 

.060 

.072 

.0:w 

1 

.006         .002 

i 

18 

67.  38     15. 46 

3.66 

n.  d. 

1.03 

4.72 

4.98 

2.14 

0.41  1 

0. 04     0. 29 

'  100.11 

A4.  IV 

1.12:^  1       .151 

0.23 

(.046) 

.026 

.084 

.080 

.02:j 

'      .004 

i 

19 

64.06 

15.25 

2.72 

4.30 

1.30 

3.  93 

4.37 

2.78 

1.70 

0.18 

1 

100.59  .  2.352 

A3.  Ill 

1.068 

.149 

.017 

.059 

.032 

.070 

.070 

.031 

.002 

1 

1 

RANG  2.    DOMALKALIC.    DACASK. 

1 

64. 49     14.  26 

3.91  1 

3.28 

1.25 

3.  (J7 

6.60 

0.40 

1.22 

1 

99.08 

B3.  IV 

1.075 

.140 

.025 : 

.04(i 

8.19 

.031 

4.36 

.066 
RAN'( 

3.95 

.106 

:  .3.   alin 
1.22 

.ow 

lALICAL 
4.57 

• 

nic.   TO 

VALASJ 

:. 

1 

■ 
57.  3:^     15.  31 

3.39 

1.80 

100.12 

A8.I1I 

.950           .150 

.021 

.114 

.109 

.071 

.020 

.049 

1            ' 

2 

54.  m  1  14.  71 

1.89 

6.11 

7.92 

2.42 

1.18 

4.62 

4.05 

1 

,  0.47 

0.96 

0.52              1            1    99.64 

2.755 

A2.  11 

.906           .144 

.ov. 

.085 

.198 

.043 

.019 

.049 

.012 

.CC3        ^       : 

3 

58. 46     14. 38 

3.  75 

6.67 

1.59 

5.24 

1.33 

3.40 

2.03 

3.40 

0.36  1             (100.61) 

1 

A3.  Ill  F 

.974           .141 

.024 

.093 

.040 

.093 

.021 

.0:^6 

; 

.005  .                      100.45 

1 
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IncluHive. 


80s        trace 
CI  trace 

CuO       trace 


Norm. 


ORDER  4.     QUARDOFELIC.     AUSTRARE— ContiniUNl. 
SUBRAXG  4.    DOSODIC.    DACOSE-Contiiiutd. 

' "  ~    ~  r'    ■"■  -     -      -■  -    I 


Ix)calitv. 


Analyst 


Reference. 


so,        0.17 


80,         0.14 
0X8         0.02 


Q  '20.3 

or  10.6 

i  ab41.4 

I  an  C.4 

Q  11.9 
or  13.3 
ab44.0 
anl6:i 

;  Q  15.4 
or  20.0 

!  ab32.0 
an  13. 1 

I  Q  20.1) 
or  17. 8 

I  ab28.8 
an  13.1 

!  C     3.7 

Q  14.3 
or  16.0 
ub40.8 
an  8.3 
C     2.4 

Q  12.2 
or  17.8 
ab40.9 
an  12.0 
C     0.7 

Q  14.5 
or  21. 7 
ab37.7 
an  4.7 

Q  18.1 
or  12. 8 
ab41.9 
an  13. 3 

Q  15.9 
or  17. 2 
ab36.7 
an  13. 3 


^1  .Vii     Yate  Volcano,  Pata-    i  H.ZiegenBjiec^k.j  II.  Zie^enri))eck, 
mti'S        gonia.  In.  DifcSH.  Jena, 

hm3.*5  I  '       p.  46,  1883. 


dl  4.5 
hy  t».2 
xnt  3.9 


dl  4.7 
hyU.» 
mt  u.'J 


hy  7.6 
mt  4.9 
11  2.6 
hml.O 


1.4 


dl  6.1 
hy  9.7 
mt  3.5 
ap  1.9 

dl  8.6 
hy  4.2 


dl  5.0 
hy  6.1 
mt  3.9 


luchnadampf, 
Art>ynt,  Scotland. 


FOglo,  Aland,  Fin- 
land. 


J.J.H.Teall. 


II.  Berghell. 


hyi3.s     Lippenhof,  n.  Tn'- 


,  J.  J.  II.  Teall, 
I      (4.  M.,  XXIII, 
p.  .'iM,  1886. 

'  R.  Frosterufl, 
I      G.  F.  F..  XV., 
^      p.  285,  1893. 


lippenhof,  n.  Trj'-       '  (1.  H.Willianin.     (1.  II.  Williams, 
r>erg,  Schwarzwald,  N.  J.  B.  B.,  II, 

Ba(Ven.  j  p.  624,  1883. 


(lenu'h,  Fischbach 
Thai,  Rheninh 
Pmseia. 


hy  «.o     Horst,  Blatt  U?l>ach, 
"S'  n        Prussia. 


Bomb,  Eruption 
1889-9,  Vulcano, 
.£olian  Islands. 

Bomb,  Eruption 
188H-9,  Vulcano, 
^Eolian  Islands. 

Kako})erato,  Aegina, 
(Treece. 


K.  Gremse. 


K.  Gremse. 


L.  Ricciardi. 


L.  Ricciardi. 


A.  R(")hrig. 


I 


K.  A.  Ijossen, 
Jb.  I>r.  G.  I^A.,  X, 
p.  290,  1892. 

Weiss  <fe  Greve, 
Eri.  G.  K.  Pr.,  Bl. 
Ubach,  p.  32,  1889. 

G.  Mercalli, 
Gior.  Min.,  Ill, 
p.  107,  1892. 

G.  Mercalli, 
Gior.  Min.,  Ill, 
p.  107,  1892. 

H.  S.  Washington, 
J.  G.,  Ill, 
p.  150,  1896. 


Author's  name. 

Remarks. 

Augite- 
anilesite. 

Hornblende- 
I)ori»hyrite. 

Granite. 

Near  adam- 
ellose. 

Mica-diorite. 

Pon>hyrite.         ,  SO,  for  S. 


Hornblende-         S(\forS. 
porphyrite. 


Andesite. 


Andesite. 


Homblende- 
dacite. 


Near  pantel- 
lerose. 


.•ilUBRANG  5.    PERSODIC. 


Q   16.0 

or   2.2 

I  ab55. 5 

an  8.3 


dl  s.i  I  White  Island,  New 
»»>;.;;?        Zealand. 


'  W.  A.  AioLeoii.     W.  A.  McLeod,  Hvpersthene- 

,      Tr.N.Z.  Inst.,  XXXI,        andesite. 
I  -  I      p.  488, 1899. 


Sum  low. 


srBR.\N(f  2.    DOPOTASSK". 


LWO 

trace 

SO, 

0.88 

C 

0.05 

Q  11.9 

hv23.2  ' 

or  27.2 

mt  4. 9  i 

ablO.5 

1 

an  19. 7 

C     1.0 

Q     9.2 

hy27.8 

or  27. 2 

ml  2.8 

ablO.O 

11     1.8 

an  12.0 

ap  1.1  1 

C     3.3 

Q  20.8 

dl    2.2  , 

or  20.0 

hylJ.O  i 

abll.O 

mt  5.0 

an  23. 4 

Dorsey's  Run,  How-    ■  W.    F.     Hille-     C.  R.  Keves,  Inclusion  in 

anrCountv,  Mary-   i      brand.  ,       15  A.  ft.  V.  S.  G.  S.,    I      granite, 

land.         "  '  I      p.  722,  1895.  ; 


Michaelstein,  Lower 
Ilarz  Mountains. 


Dolankv,  Moldau- 
thal,  Bohemia. 


F.  Steffen.  I  M.  Koch, 

'      Jb.  Pr.  G.  I^A.  1886, 
VII,  p.  (J8,  1887. 

Plaminek.  J.  Klvana, 

Cf.  N.  J.,  1898,  I, 
p.  485. 


Kersantite. 


SOj  for  S. 


Dioritic  quartz-     Not  fresh, 
svenite. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 


CLASS  II.     DOSALANE— Continued. 

RAN(}  3.    ALKALICALCIC.    TONALASE. 


No. 

SiO, 

AlA 

Fe,(), 

FeO 

MgO 

CaO 

Na,0 

K/) 

ii,o- 

II.,0 

C(\ 

TiO, 

i^o, 

MnO 

BaO 

1 

;    Sum 

1 

Sp.  gr. 

1 

56.20 

15.46 

1.54 

9.70 

1.83 

5.39 

2.78 

2.56 

1 

0.59     0.16  .  none    2.25 

1             :              ' 

1.13 

0. 13 

... 
0.17 

100.02 

Al.I 

.937 

.151 

.010 

.137 

.046 

.096 

.W5 

.027 

.027 

.008 

.002 

.001 

2 

68.77 

13.12 

5.  45 

6.87 

4.93 

5.99 

1.94 

2.83 

0.  45  ' 

100.36 

A3.  Ill 

.980 

.129 

.o:j4 

.096 

.123 

.107 

.031 

.030 

1 

1 

1 

3 

64.34 

15.  72 

l.«2 

2.94 

2.17 

4.24 

2.76 

4.04 

0.  76     0.  25 

0. 03     0. 53 

0.14 

0.12 

0.06 

■■    99.81 

AM 

1.072 

.154 

.010 

.(Ml 

.054 

.076 

.OM 

.042 

.007 

.001 

.002 

• 

4 

64.17 

15.  25 

2.16 

2.98 

2.60 

4.24 

2.62 

4.:^ 

0.  a5     0. 16     none  '  0. 67 

0.16 

0.04 

0.07 

100.18 

ALl 

1.070 

.149 

.014 

.042 

.065 

.076 

.012 

.046 

1 

.008 

.001 

.001 

.001 

5 

63.87 

15.39 

1.93 

3.08 

2.23 

4.:«) 

2.76 

4.18 

0.  69     0. 19 

0. 15     0.  (^ 

0.17 

0.11 

0.07 

99.92 

Al.I 

1.065 

.151 

.012 

.W3 

.a56 

.077 

.044 

.046 

.008 

.001 

.002 

.001 

6 

61.64 

15.63 

3.39 

2.69 

2.82 

4.m 

2.64 

3.72 

0. 91      0.  28 

none    0. 71 

0.21 

0.04 

0.08 

99.70 

ALI 

1.027 

.1.53 

.021 

.038 

.072 

.087 

.042 

.039 

1      .009 

.002 

.001 

.001 

7 

60.17 

15.78 

3.  42 

2.95 

2.52 

4.69 

2.96 

4.16 

1.23     0.25                 0.87 

0.40 

0.11 

0.14 

99.79 

Al.  I 

1.003 

.164 

.021 

.042 

.063 

.084 

.048 

.045 

I                      .011 

.003 

.002 

.001 

8 

59.76 

15.  79 

3.77 

3.:i0 

2.16 

3.88 

3.01 

4.40 

1.11   '  0.31     0.78     0.87 

0.42 

0.12 

0.09 

1    99.83 

Al.  I 

.996 

.155 

.024 

.046 

.054 

.070 

.048 

.047 

.011 

.003 

.002 

.001 

9 

67.80 

16.43 

1.62 

6.51 

4.14 

7.21 

2.35 

2.2<) 

0.31     0.11  1  none    0.70 

1            1 

0.19 

0.18 

0.09 

100.03 

Al.  I 

.968 

.161 

.010 

.090 

.104 

.128 

.038 

.024 

.009 

1                1 

.001 

.003 

.001 

10 

67.26 

16.51 

3.27 

5.19 

3.41 

6.69 

2.65 

2. 93 

0.95     0.20                 0.5:^ 

0.30 

0.18 

0.10 

•  100.23 

Al.  I 

.9M 

.  162 

.020 

.072 

.085 

.120 

.(M3 

.031 

, 

.007 

.002 

.003 

.001 

11 

63.85 

15:84 

1.91 

2.75 

2.07 

4.76 

3.29 

3.  08 

1.65     0.28  1 

1 

0.58 

0.13 

0.07 

0.06 

100.36 

Al.  I 

1.064 

.155 

.012 

.039 

.a52 

.0H5 

.053 

.03» 

i 

.007 

.001 

.001 

12 

58.55 

15.48 

3. 93 

2.07 

3.  (50 

6.44 

1.69 

3.  ft) 

3.62  1 

0.83 

0.30 

0.11 

100.61 

A2.  II 

.976 

.152 

.024 

.030 

.090 

.115 

.027 

.042 

1 

.010 

.002 

.«« 

13 

62.6 

17.7 

1.2 

3.3 

3.4 

4.6 

2.5 

3.7 

0.7 

99.7 

2.76 

A3.  Ill 

1.043 

.174 

.007 

.W6 

.085 

.082 

.040 

.039 

14 

55.95 

19.35 

4.60 

3.00 

2.52 

5.40 

2.86 

2.M 

1 
1.05  1 

2.80 

0.21 

100.38 

B2.  Ill 

.933 

.190 

.029 

.042 

.06;^ 

.096 

.(M6 

.028 

.084 

.003 

15 

57.69 

14.48 

4.40 

1.71 

5. 63 

5. 42 

2.73 

2.W 

3.44               ,0,11 

0.82 

0.29 

99.88 

2.66    I 

A2.  II 

.962 

.142 

.027 

.024 

.141 

.096 

.043 

.031 

' 

.010 

.002 

16 

67.64 

14.49 

3.17 

5,81 

4.62 

8.02 

2.13 

2.  32 

1.77 

i  0.13 

! 

0.31 

0.23 

100.64 

2.8:^7  1 

A2.  II 

.961 

.142 

.020 

.OHO 

.116 

.143 

.034 

.024 

1 

.004 

.002 

17 

67.28 

15.98 

2.:i5 

5.06 

5.52 

2.84 

2.  37 

3.42 

4.22 

0.41 

1.01 

0.18 

100.64 

2.653  ■ 

A2.  II 

.966 

.157 

.015 

.071 

.138 

.050 

.039 

.086 

.012 

.001 

18 

56.91 

15.54 

2. 32 

4.98 

5.71 

5.80 

2.45 

2.74 

2.29 

1.09 

0.21 

100.19 

2.791 

A2.  U 

.959 

.152 

.014 

.070 

.143 

.lOS 

.040 

.029 

.018 

.002 

D08ALANE HARZOSE. 
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ORDER  4.     QUARDOFKLIC.     AUSTRARE—Contimied. 
SUBRAKG  3.    S()I)IP<)TAS«IC.    HARZOSE. 


InrluBive. 


Norm. 


IxKtalitv. 


80, 

01 
F 
8 
SrO 


ZiO, 
8 

8rO 
Cu 

8O3 

CI 

8rO 


ZrOs 
8 

8rO 
Cu 

80> 
8rO 


V,08 

8rO 

LisO 


v,o, 

8rO 

MoO 

LifO 

P«S, 
NiO 
8rO 
UsO 

SrO 
Li»0 


Fe8. 
8rO 
U.0 


8Qt 


trace 

trace 

trace 

0.07 

trace 


0.02 
0.03 
0.08 
0.01 

0.07 

trace 

trace 


0.03 
0.07 
0.01 
0.01 

none 
0,04 


0.01 
0.09 
trace 


0.02 
trace 
trace 
trace 


none 
0.08 
trace? 
trace 

0.06 
trace 


O.M 

trace 

trace 


SO,         0.17 
Otk         0.05 


SOs         trace 


SOs        trace 


0.15 


I 


Q  15.2 
or  16.7 
able.  2 
an  18. 9 

Q  20.0 
or  23.4 
ttb  23. 1 
an  18. 9 

Q  19.2 
or  25. 6 
ab22.0 
an  17.0 

Q  19.4 
or  25.0 
ab28.1 
an  17. 2 

Q  17.6 
or  21. 7 
Ab22.0 
an  22. 8 

Q  13.6 
or  25.0 
Hb25.2 
an  17.0 

q.  14.6 
or  26. 1 
ab24.1 
an  16. 7 

H  11.3 
or  13.3 
ubl9.9 
an  27. 5 

Q  10.3 
or  17. 2 
ab22.5 
an  24. 5 

Q  19.3 
r>r  18. 3 
ab27.8 
an  19.2 

Q  16.4 
!  or 23.4 
I  abl4.1 
'  an  23.1 


I  Q  16.9 
i  or  21. 7 
ab21.0 
I  an  22. 8 
I  C     1.3 


i  Q  13.7 
'  or  15.6 
j  ab24.6 
I  an2(i.7 
C     2.0 

Q  12.  K 
or  17. 2 
ab22.5 
an  18. 9 


Q  12.6 
or  13. 3 
abl8.4 
an  23. 4 

Q  13.4 
or  20. 0 
ab  2U.  4 
an  18. 9 
C     3.8 

,  Q  10.6 
or  16. 1 
ab21.0 
an  22. 5 


Q  12.1  by  17. 8 

or  14.  U  mt  4.3  ' 

ab23.6  11     4.2  , 

an  22.0  ap  2.3 


di    8.9  i 
by  16. 2 
mt  7.9 


dl    1.9 
by  7.7  , 
mt  2.3  i 
il     1.1 


Walleska,  Cherokee 
County,  (ieorgia. 


St.  Cloud,  Minnesota. 


Analyst. 


H.X.StokeH. 


Dodjre     and 
Sidener. 


Reference. 


Atlantic  Mine,  Butte,  I  II.  N.  Stoktis. 
Montana.  , 


dl  3.5  I  Frohner  Mine,  Hel- 
JJ^go  j      ena,  Montana. 

11     l!2 

Ji  i-5  I  Alice  Mine,  Butte, 
}S'iti\      Montana, 
il     1.2 


di  1.3 
by  7.6 
mt  4.9 
il     1.4 

di    5.3 
by  5.0  I 
mt  4.9  j 
il     1.7  I 


Re<I  Rock  Creek, 
Butte,  Montana. 


Tintic  Mountain, 
Tintic  District, 
Utah. 


K^  ii  ^^"  Duke  Mine, 
m\l:V  Tintic  District, 
11    1.7  I       Itah. 

di   6.7  '  E.  of  Sonora,  Tuo- 
SiV'i"^        lumne  County, 
il    1.4        California. 


<J[,7.jJ  I  E.  of  Milton,  Sierra 
County,  California. 


by  10. 9 
mt  4.6  I 
il     1.1  ! 

I 
di    3.7  : 
bv  6.1  I 
m't  2.8 
il     l.l 


(rrass  Valley,  Nevada 
County,  (California. 


?i   «9    Cedar  Hill  Ridge, 
mt4'6        Washoe,  Nevada. 
il    I'.r. 
bin  0.6 


by  13. 6 
mt  1.6  I 


by  6.H 
mt  1.9  I 
il     5.2 
bm3.3 


di    6.0 
byll.3  I 
mt  3. 2 
•11     1.6 
bm  2.  U 

di  13.4 
by  13. 0 
mt  4.6 


by  19. 6 
mt  8.5  . 
11     1.8  ' 


Ben  Damhaim,  Loch 
Garabal,  Scotland. 


Fjulnnid,  Humledal, 
Norway. 


di  5.0 
by  17. 5 
mt  3.1 
11    2.1 


Vterlx^rjr,  Bl.  Wa- 
dern,  lih.  Prussia. 


Ole  Padde,  Harz 
Mountains. 


Steinhubel,  St.  Wen- 
del,  Harz  Moun- 
tains. 


Bolmke  Thai,  Wer- 
nigerode,  Harz 
Mountains. 


II.  N.  Stokes. 


H.  N.  Stokes. 


H.  N.  Stokes. 


H.  N.  Stokes. 


II.  N.  Stokes. 


W.    F.    Hille- 
brand. 


W.    F.    Hille- 
brand. 


W.    F.    Hille- 
brand. 


G.  E.  Moore. 


J.  H.  Player. 


4t.  Siimstroni. 


I 


K.  Biittcher. 


I 


F.  Steffen. 


Hesse. 


K.  Hampe. 


A.  H.  Brooks, 
B.  U.  S.  G.  S.  1(58, 
p.  55,  1900. 

M.  E.  Wadsworth, 
B.  G.  Nh.  S.  Minn., 
II,  p.  86,  1887. 


K.  A.  Lospen, 
Jb.  Pr.  G.  L-A., 
p.  309,  1892. 


X, 


Author's  name. 


Remarks. 


Quart z-gabbro.      Near  tonalose. 


Gabbro. 


W.  H.  Weed, 
J.  G.,  VII, 
p.  739,  1899. 

,  W.  H.  Weed, 
,      J.  (t.,  VII, 
p.  739,  1899. 

'  W.  H.  Wee<l, 
I  J.  G.,  VII, 
I      p.  739,  1899. 

W.  H.  Weed, 
J.  G.,  VII, 
p.  739,  1899. 

!  Tower  and  Smith, 
,       19  A.  R.  U.  S.  G.  S., 
Ill,  p.  ($41,  1899. 

Tower  and  Smith, 
19  A.  R.  U.  S.  G.  S., 
Ill,  p.  647,  1899. 

,  H.  \V.  Turner, 

17  A.  R.  r.  S.  G.  S., 

I,  p.  724,  1896. 

,  H.  W.  Turner, 

I       17  A.  R.  {\  S.  G.  S., 

I       I,  p.  724,  1896. 

i  W.  Lindjrren, 

i      17  A.  R.  r.  S.  (f.  S., 

II,  p.  44,  1896. 

I  (i.  F.  Becker, 

'      M.  r.  S.  (J.  S.,  Ill, 

'       p.  152,  1882. 


I  Dakyns  and  Teall, 

I  Q.  J.  G.  S.,  XLVIII, 

I  p.  115,  1892. 

I 

I  W.  C.  Brt)gger, 

Z.  K.,  XVI,  p.  53, 
1890. 


H.  Greb, 
Erl.  G.  K.  Pr.  Bl. 
Wadern,  p.  34,  1889. 

K.  A.  Lossen, 
Jb.  Pr.  G.  I^A.,  X, 
p.  290,  1892. 

K.  A.  Ix>88en, 
Jb.  Pr.  G.  L-A.,  X, 

p.  266,  1892. 


Granite. 


I 


Granite. 


Granite. 


I 


I  Dark  )K)rtion. 
i  Cf.  No.  7,  ton- 
I      alose. 

Complete  in  B. 
r.S.G.S.168 
p.  117, 1900. 


Complete  in  B. 
U.S.G.S.168, 
p.  117, 1900. 


Diorite. 


Andesite. 


Monzonite. 


Quartz -pyrox-  ■  Near  mary land- 
ene-diorite.     '      ose. 


Quart  z -mica - 
diorite. 


Granodiorite. 


Ilornblende- 
andesite. 


Hornblende-     One  decimal, 
granitite. 


Porphyry. 


TiO,  high? 


Bronzit  e  -  p  o  r  -     SO,  for  S. 
phyrite. 


Augite-tonalit«. 


Diorite-por- 
phyrite. 


Enstatite-por- 
phyrite. 


SO,  for  8. 
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CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 
CLASS  II.     DOSALANE— Continued. 

RANG  3.    ALKALICALCIC.    TONALASE— Continued. 


No. 

SiO, 

A1,0, 

Fe,0, 

1.77 

FeO 

3.11 

Mg() 
2.93 

CaO 
4.61 

Na,0 
2.12 

K,0 

H,0-^ 

0.8:^ 

H,0-    CO, 

1 

TiO, 

0.43 

PA 

MnO 

BaO 

Sum 

Sp.  ier. 

19 

65.87 

14.88 

4.22 

1 

i 

_ 

trace              ■  100.77     2.899 

A3.  Ill 

1.098 

.146 

.011 

.W3 

.073 

.082 

.034 

.045 

1                   1 

i                      .005  ;                    

1                               I 

20 

62.69 

12.77 

3.  22 

4.  79 

3.09 

5.02 

2.39 

3. 63 

1.06 

1.22 

trace    0.60               |  100.48     2.0.52 

A2.n 

1.045 

.125 

.020 

.067 

.077 

.089 

039 

.038 

.015 

.009 

21 

60.58 

11.92 

3.05 

8.14 

3.88 

6.97 

1.21 

2.55 

0.95 

1.14 

trace    0.63  ; 

101.02  ;  2.926 

B2.III 

1.010 

.117 

.020 

.112 

.097 

.126 

.019 

.027 

.013 

.009 

22 

63.0(J 

18.01 

2.48 

1.31 

4.  55 

2.72 

2.01 

3.88 

2.20 

'  100.22 

A3.  Ill 

1.051 

.176 

.016 

.OIK 

.114 

.048 

.032 

.011 

23 

60.01 

17.05 

1.8:^ 

4.15 

1.12 

6.58 

2.31 

5.12 

1.40 

1 

1 

1 

0.42  !  0.09  1            j  100.12  1  2.643 

B3.  IV 

1.001 

1.67 

.011 

.058 

.028 

.118 

.037 

.tt55 

1 

.003  !      .001 

, 

24 

55.23 

14.06 

5.06 

4.12 

4.00 

9.34 

2.07 

2.43 

1.07 

i 
1 

1.33  1  0.57  i            !  100.12  : 

A3.  Ill 

.921 

.138 

.032 

.067 

.100 

.166 

.034 

.025 

1 
1 

.009 

.008                                     1 

25 

60.68 

16.19 

5.37 

1.58 

2.96 

5.88 

3.11 

3.95 

0.98 

100.  70  1  2. 640 

A3.  Ill 

1.011 

.159 

.034 

.022 

.074 

.  .106 

.060 

.(M2 

I/O 

26 

62.43 

17.88 

1.78 

3.53 

4.50 

3.43 

3.10 

2.75 

1.37 



trace 

trace 

100.77     2.74 

A3.  Ill 

1.011 

.175 

.011 

.019 

.113 

.W9 

.050 

.«» 

1 

i 

—   ' 

1 

-7 

57.69 

15.65 

7.42 

2.41 

3.10 

6.92 

2.33 

2.37 

1.59 

1  • 
0.22  !  trace              1    99.73  |  2.779 

A3.  Ill 

.962 

.153 

.046 

.083 

.077 

.123  1         .087 
RANG  3.    ALK 

.025 
ALICALC 

.002      — 

1 
1        i 

}i<:.   tonala.se. 

1 

58.59 

15.04 

3.94 

3.48 

4.49 

5.29 

3.20 

2.90 

1.96  1 

0.55  '  0.22                           ,     99.66  1 

1 

A2.  II 

.977 

.147 

.024 

.049 

.112 

.ow 

.051 

.030 

1 

1            , 

;      .007         .002 

1 

2 

59.77 

15.38 

2.65 

3.44 

4.40 

4.81 

3.61 

2.83 

1.51 

0.63  '  0.21 

1    99.14 

1 

A2.II 

.996 

.160 

.017 

.04H 

.110 

.086 

.058 

.030 

.007         .002                  j               1 

3 

59.71 

15.41 

2.(W 

3.52 

4.36 

4A)0 

3.  55 

2.80 

1.52 

' 

1  0. 60     0. 22  j                        1     99. 22 

1                        1 

A2.II 

.Wi 

.151 

.016 

.049 

.109 

.087 

.057 

.030 

.007         .002 

1 

4 

6L40 

16. 59 

2.13 

3.a5 

2,73 

6.17 

3.83 

1.34 

0.88 

0.82 

none    0.  79  ,  0. 20     0. 13 

0.02  '  100.10 

1 

Al.I 

1.023 

.163 

.013 

.042 

.063 

.110 

.061 

.015 

.010  '      .001         .002  '    

1                             1 

5 

56.78 

14.33 

5.76 

9.27 

1.58 

5.26 

3. 43 

1.75 

0.10 

0.33 

1.44     0.36  !  0.25  '               100.64 

A2.  II 

.946 

.140 

.036 

.1-29 

.040 

.094 

.055 

.019 

i         1         '         1         • 

.017         .002  1       .004  ' 

•6 

'66.68 

14. 93 

1.58 

3.32 

2.19 

4.89 

2.65 

2.05 

1.09 

0.16 

0.50  1  0.10     0.10     0.08     100.32 

Al.  I 

1.111 

.146 

.010 

.046 

.055 

.087 

.043 

.021 

.006        .001  1      .001         .001                      1 

■ 

7 

61.19 

15.22 

3.20 

3.55 

2.38 

7.94 

3.17 

2.62 

0.40 

trace 

99.67  ; 

A3.IU 

1.020 

.149 

.020 

.060 

.060 

.142 

.051 

.027 

— 

8 

60.32 

15.80 

5.42 

0.89 

5.08 

4.65 

4.09 

L82 

L67 

0.12 

99.86 

A8.  Ill 

1.005 

.156 

.034 

.012 

.127 

.083 

.066 

.020 

.001 

^ 
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ORDER  4.     QUARDOFELIC.     AUSTRARI«>-Continued. 
SUBRANG  3.    SODIPOTA88IC.  .HARZOSE-Contlnued. 


Inclufflve. 


Norm. 


0.84 
trace 


Q  22.5 
or  25.0 
abl7.8 
an  18. 6 

Q  19.6 
or  21.1 
ab20.4 
an  16.1 

Q  21.7 
or  16.0 
ablO.O 
an  19. 7 

Q  23.9 
j  or  22.8 
I  abl6.8 

an  13. 3 

j  C     6.6 

'  Q  11.6 
or  30. 6 
abl9.4 
an  20. 9 

I 

'  Q  13.4 
I  f»r  18.9 
'  abl7.8 
,  an  22.0 
I 

..  Q  12.8 
or  23. 4 
ab26.2 
an  18. 6 

Q  17.4 
or  16.7 
ab26.2 
an  16. 7 
C     8.6 

I  Q  18.0 

or  13.9 

I  abl9.4 

!  an  26. 3 


Locality. 


I 


Analvrt. 


Reference. 


di    3.6 
hy  9.2 
ml  2. 6  ' 
il     0.8  : 

di  7.0  , 
hv  8.6  I 
mt  4.6  I 
II     2.2  ! 

di  12.8 
hyl3.7 
mt  4.6 
il     2.0 

hyU.H 
xnt  3.7 


Wachbere,  Dropcli-     j  H.  Traulx?. 
kau,  Sileeia.  i 


Near  Neudet»k,  I  IL  Traube. 

h^ileeia.  ! 


Neudeck,  Silesia. 


H.  Traube. 


Amsdorf,  Rie»enge-        Herz. 
birge,  Silesia. 


I 


H.  Traube, 
N.  J.  1890,  I,  p.  218. 


H.  Traube,  N.  J.,  1890, 
I,  p.  220. 


H.  Traube,  N.  J.,  1890, 
I,  p.  222. 


L.  Milch,  N.  J.  B.  B., 
XII,  p.  223,  1899. 


Author's  name. 


Syenite. 


Remarks. 


di  7.4 
•hy  6.2 
mt  2.6 
ap  1.1 


di  13.4 
hy  7.0  ! 
mt  7.4  : 
ap  2.8  I 

di  8.2 
hy  3.6 
mt  b.\ 
hml.9 

hyl6.3  I 
mt  2.6  ' 


di    6.9 
hy  4.6  I 
mt  9.8 


San  Magno,  Latera         L.  Ricciardi.       !  C.  Klein,  Sb.  Berl. 
Crater,  n.  Uke  i      Akad.,  1888,  j).  9^). 

Bolsena,  Italy.  | 


Radicofani,  Tuscany.      L.  Ricciardi. 


(i.  Mercalli,  Att.  Soc. 
It.  Sc.  Nat.  XXX, 
p.  375,  1887. 


Mount  Pages,  Smyr-    .  H.  S.  Washing-  j  H.  S.  Washington, 
na,  Asia  Minor.  ton.  A.  J.  S.,  Ill,  p.  48, 

I  1897. 


Enscc>',  Omeo, 
Victoria. 


Tambo  River,  Omeo, 
Victoria, 


A.  W.  Howitt     A.  W.  Howitt,  Tr.  R. 
!      Soc.  Vict.,  XXII, 
;      p.  99,  188«. 

A.  W.  Howitt  i  A.  W.  Howitt,  Tr.  R. 
I      Soc.  Vict,  XX, 
p.  31,  1884. 


Syenite. 


Syenite. 


St'hliere  in 
granitite. 


Trachyte. 


Andesite. 


Augite-ande- 
'      site. 


Quartz-mica- 
diorite. 


Quartz-mica- 
diorite. 


Alkalies  low? 
Also  in  N.  J. 
B.  B.,  VI,  p. 
10,  1889. 

PA  high? 


Dried  at  110*». 


Dried  at  100*>. 
Near  tona- 
lose. 


Dried  at  100® 


SUBRANG4.    DOSODIC.    T0NAL08E. 


ZiO, 

i     ^ 
Crj(H 

;      8rO 


8rO 
Li,0 


none 

none 

trace 

0.02 

trace? 


trace 
trace 


Q  12.1 

<ir  16.7 

j  ab-26.7 

an  18. 3 

Q  11.3 
or  16.7 
ab30.4 
an  17. 2 

i  Q  11.2 
■  or  16. 7 
,  ab29.9 

I  an  17. 8 

Q  17.3 

or   8.3 

;  ab:«.0 

I  an  24. 2 


q,  13.fi 
or  10.  (i 
ab  2K.  9 
an  IM.  8 

Q  2K.4 
or  11.7 
ab22..'> 
an  22. 8 

Q  14.3 
or  16.0 
ab26.7 
an  19. 7 

Q  12.6 
or  11.2 
ab34.6 
an  19. 2 


2*  ,*/?    Ayerage  of  igneous 
S^Vsl        n>ck8  of  the  earth, 
il     LI 


,  Various  ana- 
'      lysts. 


di  5.5 
hyll.4 
mt  3.9 
il     1.1 

di  5.3 
hyll.8 
mt  3,7 
il     1.1 


Average  igneous  rock 
of  the  Uniteil  States. 


Ayerage  igneous  rock 
of  the  United  States. 


di  5.3    Edmunds  Hill, 

JJJj  3;o        Aroostook  G>unty, 

il     1.5        Maine. 


L"  ,S!  i  Rocky  Hill,  Somerset 


hylO.6 
mt  8.4 
il     2.6 


County,  New 
Jersey. 


Ji  11  I  Rowlandsyille,  Cecil 
!;>;  f,'l  '  County,  Maryland, 
il     o!9 


di  16.2 
hy  3.3 
mt  4.6 


St.  Cloud,  Minnesota. 


di  3.1     Epsilon  Lake,  Lake 
mt  i:  8        County,  Minnesota. 
hm3!5 


Chemists  of 
U.  S.  G.  S. 


Chemists  of 
U.S.G.S. 


W.  F.  Hille- 
brand. 


A.  H.  Phillips. 


W.  F.  Hille- 
brand. 


Dodge  and  Sid- 
ener. 


J.  A.  Dodge. 


F.  W.  Clarke, 
j      B.  U.  S.  G.  S.  78, 
pp.  37  and  38,  1891. 

I  F.  W.  Clarke, 

B.  U.  S.  G.  S.,  148, 
p.  12,  1897. 

F.  W.  Clarke, 
,      B.  U.  S.  G.  S.,  168, 
p.  14,  1900. 

,  H.  E.  (rregory, 
;      A.  J.  S.,  VllI, 
I      p.  365,  1899. 


A.  H.  Phillips, 

A.  J.  S.,  VIII, 
p.  279,  1899. 

G.  H.  Williams, 
15  A.  R.  IJ.  S.  G.  S., 
p.  672,  1895. 

M.  E.  Wadsworth, 

B.  G.  Nh.  S.  Minn., 
2,  p;  86,  1887. 

N.  H.  Winchell, 
21  A.  R.  G.,  Nh.  S. 
Minn.,  p.  58,  1893. 


Andesite. 


Dialjase. 


Biotite-granite.  • 


(tabViro. 


Porphyrite. 


Cf.B.U.8.G.S. 
148,  p.  12, 
1897. 

HjO  above  110*» 
H,Oaboyell0*>. 


Also  in  B.  U.  S. 
G.  S.,  165, 
p.  171, 1900. 


Light  portion 
cf  No.  2, 
harzose. 
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CHEMICAL    ANALYSKS    OF    IGNEOUS   ROCKS. 


CLASS  IL     DOSAL AN E— Continued. 
RANG  3.    ALKAUCAU'ir.    TONALA8B— ConUnued. 


No. 

SiO, 

Ai,0, 

Fe^O, 

FeO 

MgC) 

CaO 

Na,0 

K,() 

H,0-r 

H,a~ 

CO, 

TiO, 

P,05    MnO    BaO 

Sum 

Sp.gr. 

9 

59.48  ; 

16.  37 

3.21 

3.17 

3.29 

4.88 

3.30 

2.81 

2.01                '               0.93 

0.41 

0. 19     0. 13 

100.21 

Al.  I 

1 

.991 

.160 

.020 

.044 

.082 

.087 

.053 

.030 

.  012 

.003 

.00:^  j  •  .001 

1 

10 

65.11 

16.21 

1.06 

3. 19 

2.57 

3.97 

4.00 

2.51 

0. 94                             0.  71 

0.02     none 

1 

100.  33 

1 

Al.I 

1.085 

.159 

.007 

.044 

.064 

.071 

.064 

.027 

!                     .009 

' 

11 

64.07 

15. 82 

3.40 

1.44 

3.39 

4.43 

4.06 

2.27 

0.42     0.10                 0.45 

0.  IS     trat-e 

100.08 

A2.  II 

1.068 

.  i:m 

.021 

.020 

.08i> 

.079 

.065 

.024 

.006 

.001       — 

12 

6L22 

16.14 

3.01 

2.  58 

4.21 

5.46 

4.48 

1.87 

0.40     0.04                 0.61 

0. 25     trafe 

100.36 

A2.  II 

1.020 

.158 

.019 

.036 

.105 

.098 

.072 

.020 

1 

.008 

.002      — 

13 

58.49 

16.  70 

3.85 

2.37 

3.12 

5.90 

3.47 

1.59 

2.44 

1.71 

trace    0.24 

100.52 

Al.I       • 

.975 

.iw 

.024 

.033 

.078 

.105 

.OVJ 

.017 

.021 

.003 

1 

• 

'* 

56.28 

14.  23 

4.69 

4.05 

6.37 

7.94 

2.98 

L23 

0. 93               ,               0. 84 

0.40     0.16 

1                 ; 

100.28 
.04 

Al.I 

.9:)8 

.140 

.029 

.056 

.159 

.142 

.048 

.013 

.010 

.003         .002  . 

100.24 

15 

60.  30 

16.31 

4.35 

L41 

2.39 

5.62 

3.99 

2.36 

1.86     0.64  1 

0.76 

0.  20     0. 13  ,  0. 15 

100.57 

Al.I 

1.005 

.160 

.027 

.020 

.OCX) 

.100 

.ow 

.025 

.009 

.001         .002         .001 

16 

56.61  , 

13.62 

5.89 

2.60 

5.48 

6.61 

3.13 

2.71 

1.07      1.20  ! 

0.79 

0.06 

0.  35  .  0.  14 

100. 31 

ALI 

.944 

.134 

.037 

.036 

.137 

.118 

.ftV) 

.029 

.010 

.  005         .  001 

17 

55.83 

17.11 

4.07 

3.75 

5.a5 

7.40 

2.94 

1.71 

1.28 

i.a5 

0.21 

none 

100.  40 

A2.  II 

.931 

.168 

.025 

.052 

.  12t) 

.132 

.047 

.018 

.013 

.002 

18 

61.16 

16.17 

2.89 

2.18 

3.89 

4.26 

3.87 

3.20 

2.09 

0.23 

0.13 

trace 

100.07 

A2.II 

1.019 

.159 

.018 

.030 

.097 

.076 

.062 

.034 

1 
1 

.003 

.001 

19 

61.45 

15.07 

4.46 

1.18 

3.02 

5.37 

4.00 

1.22 

1.23 

2.80 

trace 

none  : 

1 

100.14 

A2.  II 

1.024 

.148 

.028 

.017 

.076 

.096 

.064 

.013 

.035 

1 

20 

60.15 

17.85 

2.00 

2.02 

3.26 

5.48 

3. 95 

2.36 

1.24 

0.25 

none 

0.47 

0.  22     0.  07     0.  20 

99.62 

Al.I 

1.008 

.175 

.013 

.02X 

.082 

.098 

.ow 

.025 

.006 

.002         .001         .001 

21 

60.00 

16.37 

2.28 

2.46 

3.81 

4.96 

3,73 

2.70 

1.42 

0.61 

0.17 

0.59 

0. 35  1  0. 05  1  0.  26 

99.  87 

Al.I 

1.000 

.160 

.014 

.034 

.095 

.089 

.059 

.029 

.007 

.002 

.001  :     .002 

16° 

22 

64.81 

15.73 

1.68 

2.91 

2.82 

4.22 

3.98 

1.43 

0.62 

1.08 

0.08 

0.23 

0.08 

100.61 

2.740 

Al.I 

1.080 

.154 

.011 

.040 

.071 

.075 

.064 

.015 

.001 

.002  '       .oof 

23 

63.16 

17.21 

2.  43 

2.  30 

L27 

6.27 

4.70 

1.84 

0.69 

0.21 

0.12  '  trace  [  0.(19 

100.29 

Al.I 

1.063 

.169 

.015 

.0X2 

.032 

.112 

.076 

.020 

.0(tt 

.001  1     '      .001 

■ 

24 

62.88 

17.13 

1.86 

2.58 

1.48^ 

5.39 

4.50 

2.25 

0.42 

0.16 

none 

0.51 

0. 26     0. 16 

0.16 

99.86 

Al.I 

1.048 

.168 

.012 

.036 

.087 

.096 

.072 

.024 

.006 

.002 

.002 

.001 

25 

59.42 

16.79 

3.23 

3.29 

2.24 

5.57 

4.15 

2.82 

0.79 

0.27 

0.44 

0.68 

o.:i5 

0.13 

0.14 

100.38 

Al.I 

.990 

.lt>4 

.020 

.046 

.016 

.100 

.067 

.080 

.008 

.002 

.002 

.001 

26 

59.19 

18.00 

3.07 

2.32 

1.41 

6.55 

4.01 

2.74 

1.06 

0.46 

none 

0.58 

0.29     0.19 

0.18 

100.18 

Al.I 

■"" 

.176 

.020 

.082 

.C. 

.117 

.064 

.029 

.007 

.002 

.003 

.001 
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ORDfiR  4.     QUARDOFELIC.     AUSTRARE— Continueci. 
srBRANG  4.  DOSODIC.    TONAIX>SB-t:onliiiue<l. 


Inclusive. 


Norm. 


i^ralitv. 


Analyst. 


Cr.O,    '0.08 
!      NIO  trace 


I      80,  trace 

,      CI  none 

LifO        O.M 


I 


NiO         0.05 


NIO  0.09 


SO4  0.('>S 

LifO         0.01 


8(.)a  trace 

CI  0. 17 

UsO         0.01 


SO,  0. 10 


Cr,0,         0.05 


SOs  trace 

CI  none 

LlfO        none 


SO, 
LU) 


Cr^, 
XIO 
8K) 
LisO 

NiO 
SrO 


CI 

FeS, 

SrO 


I  SOa 
SrO 
LtO 


SrO 
LlsO 


SrO 
LWO 


SrO 
LifO 


0.29 
0.05 


none 
none 
0.10 
none 

none 

0.11 

trare 


0.04 
0.90 
trace 


trace 
trace? 
truce 


0.12 
trace 


0.07 
trace 


0.18 
trace 


Q  14.6 
or  16. 7 
Hb27.8 
an  21. 4 

Q  18.5 
or  15.0 
ab33.5 
an  18. 9 

Q  18.2 
I  or  13. 3 
I  ab34.1 

an  18. 3 


Q  11.2 

I  or  11.1 

ab37.7 

an  18. 3 

Q  15.8 
or  9.5 
ab  29. 3 
an  25. 3 


Q  10.5 
or  7. 2 
ab  25. 2 
an  22.0 


H  14.1 
or  13.9 
Hb3:i5 
an  19. 7 


Q  9.6 
or  16. 1 
ab26.2 
an  15. 3 


Q  10.0 
I  or  10.0 

ab24.6 
!  an  28. 6 

Q  11.7 

;  or  18. 9 

nb:«.5 

an  17. 5 

Q  19. 1 
or  7.2 
ab  33. 5 
an  19. 7 


Q  11.6 

or  13.9 

I  lib  33. 5 

'  nn23.9 

Q  12.2 
or  16.1 
ab30.9 
nn'20.0 

Q  21.4 
or  8.3 
ab33.5 
an  20. 9 

Q  14.8 
or  11.1 
ab39.8 
an  20. 3 

Q  14.9 
or  13.3 
ab37.7 
ail  20. 0 

Q  10.6 
or  16. 7 
ab35.1 
an  18. 6 

Q  10.7 

or  16. 1 

ab3S.5 

I  an  23.1 


hyio.o    Red  Bluff,  Madison        L.  G.  l*:akins. 
ff^J?        County,  Montana.     ; 

ap   1.0 


Ji  0.8     Electric  Peak, 
{;fi  j;^        Yellowstone  Na- 
il   i!4        tionai  Park. 

^\  '^f  j  Electric  Peak, 
nu  3!3  YellowHtone  Na- 
il   o!9  tionai  Park. 
hml.O 

^i  7?  I  Elet»tric  Peak, 
mt  4:4  '       Yellowstone  Na- 
il   1.2  I      tionai  Park. 

<Ji  3. 1     Electric  Peak, 
mt-iiei      Yellowstone  Na- 
il   3.2  !      tionai  Park. 
hm2.0 

^iH.2'.  Electric  Peak, 
SiVi;?        Yellowstone  Na- 
il   1.5        tionai  Park. 


j^i  J- 3  Sepulchre  Mountain, 
mt  2. 6  Yellowstone  Na- 
il   1.4  tionai  Park. 
hm2.6 


di  13. 7 
hv  7.4 
mt  6.0 
il  1.5 
hml.8 


Sepulchre  ^^lountain, 
Yellowstone  Na- 
tional Park. 


di  6.7    Sepulchre  Mountain, 
^\^l:l\      Yellowstone  Na- 
il   2.0        tionai  Park. 


di  3.2 

hy  9.7 
mt  4.2 
il     0.5 


Near  Hurricane 
Rid^,  Yellowstone 
Nat.  Park. 


i^  I'l:  Agate  Creek,  Yellow- 

il^  2!  6  I  «t*^"®  National 

hm4!5.  Park. 
tn  3.4 

«"  J- 8  i  Wind  River  Plateau, 
^tl:l:      Yellowstone  Na- 
il   o!8        tionai  Park. 

dl  3.9  '  Cabin  Creek,  Yellow- 
mt  3  2  I      stone  National 
il    i!  1        Park. 

^\^ol    North  Mosquito  Am- 
pr  0.9        phit  heater,  I^ead- 
ville,  Colo. 

di   8.9     ]Jenr\'  Mountains, 
mt  3.5        iian. 

il     0.5 

di   r>.  5     Mount  Hillers,  Hen- 
m\  it        TV  Mountains, 
il    0.9        Ltah. 

Ji  7.7     rtePeak,  Sierra  El 
^i  II I      Ute,  Colorado. 

il     1.2  , 

Ji  6  3    Lone  Cone,  San  Mi- 
mit  4.6  ,      ?"^*  Mountains, 
11    1.1  I      Colorado. 

ap  0.7 


J.  F.  Whittield. 


W.  H.  Melville. 


W.  H.  Melville. 


J.  E,  Whitfield. 


J.  E.  Whitfield. 


Reference. 


Author's  name. 


Remarks. 


G.  P.  Merrill, 

Pr.  r.  S.  Nat.  Mus., 
XVII,  p.  «51,  1895. 

J.  P.  Iddings, 

12A.  R.  U.S.G.S.,  I, 
p.  627,  1891. 

J.  P.  Iddings, 

12A.R.  U.S.G.S.,I, 
p.  627,  1891. 

J.  P.  Id<lings, 

12A.R.  U.S.G.S.,1, 
p.  027,  1891. 

J.  P.  Iddings, 

M.  U.S. (4. S.,  XXXII, 
p.  81,  1899. 

J.  P.  Iddings, 

12  A.  R.  IT.  S.  G.  S., 
I,  p.  627,  1891. 


Ilvjiersthene-       Complete  in  B. 
amlesite.  V.  S.  (1.  S. ,  148, 

p.  140, 1897. 

Quart/.-micu- 
diorite. 


Quartz- 
pyroxene- 
mica-<liorite. 


Pyroxene- 
mica-diorite.  I 


Hornblende- 
porphyrite. 


Pyroxene- 
mica-iliorite. 


T.  M.  Chatanl.     J.  P.  Iddini 


T.  M.  Chatard. 


J.  E.  Whitfield. 


L.  G.  P^kins. 


J.  E.  Whitfield. 


H.  N.  Stokes. 


I 


H.  N.  Stokes. 


W.  F.  Hille- 
brand. 


R.  B.  Riggs. 


I  W.    F.     Hille- 
brand. 


W.    F.     Hille- 
brand. 


W.    F.    Hille- 
brand. 


i'.  iddings, 
12  A.  R.  U.  S.  G.  S., 
I,  p.  648,  1891. 

J.  P.  Iddings, 

12  A.  R.  U.  S.  G.  S., 
I,  p.  (>48,  1891. 

J.  P.  Iddings, 

12  A.  R.  U.  S.  G.  S., 

I,  p.  (U%  1891. 

J.  P.  Mdings, 

M.r.S.(T.S.,XXXlI, 

p.  261,  1899. 

J.  P.  Iddings, 

B.  r.  S.  G.  S.,  148, 
p.  KM,  1897. 

Hague  and  Jaggar, 
B.  r.  S.  G.  S.,  168, 
p.  97,  1900. 

1  lague  and  Jaggar, 
B.  U.  S.  G.  S.,  168, 
1>.  m,  liKK). 

W.  Cross, 
M.  r.  S.  G.  S.,  XII, 
p.  340,  1886. 

J.  S.  Diller, 

B.  r.  S.  (;.  S.  148, 
p.  183,  1897. 

W.  Cross, 
14  A.  R.  U.  S.  (J.  S., 
'       II,  p.  227,  1894. 

W.  Cross, 

14  A.  R.  U.  S.  G.  S., 

II,  p.  227,  1894. 

W.  Cross. 
14  A.  R.  U.  S.  G.  S., 
II,  p.  227,  1894. 


Homblende- 
pyroxene- 
andesite. 


Honiblende- 
pyroxene- 
andesite. 


Pyroxene- 
andesite. 


Andesite- 
j)ori)hyry. 


Pyroxene- 
andesite. 


Hornblende- 
augite- 
andesite. 

Diorite- 
porphyry. 


Biotitc- 
porphyrite. 


I 


Porphyry. 


Hornblende- 
porj)hyrite. 


Hornblende-         Near  andose. 
porphyrite. 


Augite-diorite.      Near  andoee. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 


CLASS  II.     DOSALANE— Continued. 
RANG  3.    ALKALICALCIC.    TOXALASE— Continued. 


Xo. 

.SiO, 

AI,0, 

Fe,0, 

FeO     MgO     CaO 

Na,0 

K,0 

H,0--  H,0-     COj  1  TiO,     PA    MnO    BaO  1 

27 

62.71 

17.06 

3.79 

2.74     1.78     5.51  i 

3.54 

2.96 

0.24                                                   trace 

AS.UI 

1.M5 

.167 

.0K4 

.088         .M5         .098  , 

.057 

.032 

1            ;            ' 

i 

28 

56.93 

17. 0:^ 

3.67 

4.54     3.30     6.61  ' 

1 

3. 19  ', 

2.58 

0. 45  1  0. 13    none  ,  1. 03     0. 44  '  0. 10     0. 08 

AM 

.9*9 

.167 

.028 

.063         .083         .116 

.060 

.027 

.012         .003         .001  '      .001 

1 

29 

60.16 

I6.:i4 

1107 

2. 18  1  3. 41     5.  79 

3.88 

2.59 

1.  79  ;  0.  25 

0. 84     0. 46     0. 08     0. 14 

AM 

i.im 

.lao 

.020 

.030         .085         .103 

.063 

.027 

■ 

i                 1                 1 
.010         .008  !      .001  ,      .001 

ao 

62.78 

17. 16 

l.WJ 

2. 31      2. 32     4. 84 

4.11 

2.15 

1 
0.88     0.24    none 

0. 56     0. 15  ,  0. 06     ().  04 

AM 

l.OM 

AM  I 

.012 

.032         .058         .086  | 

1 

.066  . 

.023 

.007         .001  !      .001       

1 

31 

W.m 

16. 2:^ 

1.91 

1 

4. 20  :  4.  28     6. 59 

3.51  '■ 

2.09 

1.17 

0.16 

none    0.74  '  0.20  ,  0.11     0.06 

ALI 

,m 

.159 

.012 

.owl      .107        .118 

.057  , 

.022 

1 
j 

.009  !      .001         .002       

1               '                ,               1 

32 

(H.04 

15.58 

1.26 

3.22     3.23     4.51 

4.01 

2.22 

1. 17  j  0. 19 

none  !  0.69  :  0.16  1  trace    0.11 

A1.I 

1.087 

.153 

.OUH 

.044  !      .081         .080 

.0&4 

.023 

1      .009         .001  '    .001 

1                              1 

33 

6:^.78 

I6.:i9 

1.12 

2.76  i  3.27     4.07 

3.84 

2.03 

1                                                                             1 

1.82     0.22  1  none     0.44  |  0. 11     0.a5  •  0.08 

ALI 

i.er*:) 

.161 

.007  , 

.039 

.082         .073 

.062 

.021 

.005 

.001 

.001         .001 

1 

34 

6:^.  37 

15.90 

1.41 

3.18 

3.  33  !  4.  6:^ 

4.05 

2.10 

1. 16  '  0. 18    none 

0.69 

0.17 

trace    0.06  ■ 

A1.I 

l.OfiG 

.156 

.009 

.044         .064         .083 

1              ! 

.065 

.022 

.009 

.oc: 

.   ...   1 

36 

57.21 

12.99 

3.28 

10.18     1.59  1  5.97 

3.07 

1.61 

1. 03     0. 68 

1.72 

0.44 

0. 24  ;  0. 06  : 

AM 

.»i 

.127 

.021 

.141        .WO        .107 

1 

.060 

.017 

.021 

.003 

.004I    — 

1            i 

36 

62.09 

17.  o:^ 

2.:« 

2.69  1  3.08  1  5.65 

4.10 

1.67 

0.13  1  0.(H 

none 

0.65 

0.19 

trace    0.07  ' 

AM 

1.035 

.167 

.015 

.038         .077  ,      .101 

.066 

.018 

1 

.008         .001 

—        .001 

37 

60.98 

17.82 

1.83 

3.  3:^  1  2.  76  1  5.  73  , 

4.26 

1.43 

1 

0. 45     0. 13 

1 

none 

0.71     0.17 

trace    0.0<)  ' 

AM 

1.016 

.174 

.011 

.016         .069         .102 

0.69 

.015 

1 

.009 

.001 

—       —    , 

38 

60.09 

17.  a5 

1    2.03 

1 

3.45     3.50 

6.28 

i 

4.17 

1.31 

0.26     0.12 

none 

0.54 

0.  23 

trace  |  0. 05  1 

AM 

1.002 

.175 

.013 

.049'       .088.      .112 

.068 

.014 

.007 

.002       —         ' 

39 

59.39 

18.45 

1.79 

3.90  '.  3.13 

6.29 

4.29 

1.29 

0.42 

0.10 

none  j  0. 41 

0.  22    trace  !  0.  Oo 

AM 

.990 

.181 

1       '''' 

.OM        .078 

.m 

.069 

.014 

'      .Oa5  1      .002      —    ■    — 

40 

58.41 

17.85 

'     2.67 

3.29 

3.61 

6. -81 

3.77 

1.23 

0.86 

0.34 

none    0. 69 

0. 24  '  trace    0. 05 

1            1 

AM 

.974 

.175 

.017 

.046 

.090         .121 

.061 

.013 

.009 

.002  '    

1 

— 

41 

63.03 

17.72 

'     2. 27 

1.92 

3.  (J:^     5. 97 

3.92 

1.06 

1 

0.44 

AS.  Ill 

1.051 

.173 

.014 

.027 

.091  '      .107 

.063 

.012 

42 

62.00 

17.84 

n.  d. 

4.40 

2. 64  '  5. 37 

4.29 

1.47 

1.66  j 

0.17 

0.29 

trace 

A2.II 

1.083 

.175 

.061 

.066 

.096 

.069 

.016 

1 

.002 

.002 

— 

Sum    I  Sp.  gr. 


100.  S3  2.  79 

i         30° 

100. 04  !  2. 8<50 

I  3.S° 


100. 15 


99.58 


99.93 


100. 39 


99.98 


100.23 


100.20 


99.84 


99.71 


99.98 


99.77 


99.87 


99.96 


100.13 


2.6;^ 

2]0 


>^ 
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ORDER  4.     QUARDOFELIC.    AUSTRARE-Continued. 
SUBRANG  4.    DOSODIC.    TONALOSE— Continued. 


Inclusive. 


Norm. 


80a 

cr 

BrO 
LifO 


80| 

8 

NiO 

8rO 

L1,0 

ca 

8 

8rO 

L1,0 

FeSs 
BrO 
UtO 


S 

CtjOs 

NiO 

8rO 

lisO 

SrO 
LifO 


I     BrO 
L1«0 

F< 

8fe 
Li«0 


BrO 


BrO 


none 
triice 
0.06 
none 


0.08 

trace 

trace 

0.08 

toace 

trace 
0.02 
trace 
trace 

0.04 

trace 

trace 


trace 
none 
none 
trace 
trace 

none 
none 
trace 
trace 


trace 
none 
none 
none 
trace 

0.13 

none 

none 

trace 

trace 


80, 
CI 

none 
trace? 

BrO 

none 
none 
0.07 

SrO 

none 
trace 
none 
none 
0.06 

BrO 

none 

trace 

none 

none 

0.05 

0.05 

none 
trace 
none 
none 
none 
0.04 

none 
trace 
none 
none 
none 
0.05 


Q  16.4 
I  or  17.8 
;  ab29.9 

an22.2 

'  Q  10.7 

.  or  16.0 

ab26.2 

i  an  26.0 


Q  13.6 
or  15.0 
ab33.0 
an  16. 7 


Q  16.6 
or  12.8 
ab34.6 
an  22.0 

Q  10.3 
or  12.2 
ab29.9 
an  22. 2 

Q  17.4 
or  12.8 
ab33.5 
an  18. 8 


Q  18.0 
or  11.7 
ab82.5 
an  20. 8 
C     0.5 

Q  16.3 
or  12.2 
ab34.1 
an  18. 9 


Q  15.4 
or  9.5 
ab26.2 
an  16. 7 


Q  15.3 
or  10.0 
ab34.6 
an  23.1 


Q  13.5 
or  8.3 
ab36.2 
an  25. 0 


Q  11.8 
or  7.8 
ab35.6 
an  26. 9 


Q  10.0 
or  7.8 
ab36.2 
an  27. 2 


Q  11.9 
or  7.2 
ab32.0 
an  28.1 


Q  17.8 
or  6.7 
ab33.0 
an  27. 2 

Q  12.6 
or  8.9 
ab36.2 
an  25.0 


di  4.2 
hy  4.4 
mt  6.6 


liOcalitv. 


Brush  Creek,  Elk 
Mountains,  Colo- 
rado. 


di  3.9    Ophir  Needles,  Tel- 
^[^11        luride,  Colorado. 

il     l!8 
ap  0.9  . 


di  7.2 
hy  5.2 
mt  4.6 
il  1.5 
ap  1.1 

di    1.7  i 
hy  6.6 
mt  3.0  i 
il     1.1 

di  6.4 
hyl2.6 
mt  2.8 
il     1.4 

di  8.0 
hylO.2 
mt  1.9 
il     1.4 


hyll.7 
mt  1.6 
il     0.8 


di  8.5 
hylO.4 
mt  2.1 

il     1.4 


di  8.9 
hyl2.5 
mt  4.9 
il  3.2 
ap  1.0 


Sierra  (irande,  Col- 
fax County,  New 
Mexico. 


Yentna  River, 
Alaska. 


Captain's  Bay,  Una- 
laaka  Island, 
Alaska. 

Mount  Stuart,  Kitti- 
tas County,  Wash- 
ington. 

Near  Mount  Stuart, 
Kittitas  County, 
Washington. 

Near  Cas(^e  Creek, 
Kittitas  County, 
Washington. 

Turnpike  Creek,  Kit- 
titas County,  Wash- 
ington. 


di  4.2  Palisades,  Crater 
5>;  -J  I  Lake,  Oregon, 
il     1.2 


di  2.8 
hy  9.0 
mt  2. 6 
il     1.4 


di  4.5 
hylO.5 
mt  3.0 
il     1.1 


"The  Watchman," 
Crater  Lake,  Ore- 
gon. 

Crater  Rim,  Crater 
Lake,  Oregon. 


di  3. 2    Wizard  Island,  Crater 
"^,'1-1        Lake,  Oregon, 
il     0.8 


2*  it  i  Llao  Rock,  Crater 
^,l'l      Lake,  Oregon. 

il     1.4  I 


di  2.3 
hy  9.1 
mt  3.2 


di   1.5 
hyl3.9 


West  Base  of  Mount 
Shasta,  California. 


Mount  Shasta,  Cali- 
fornia. 


Analyst. 


L.  G.  Kakins. 


H.  N.  Stokes. 


W.    F.    Hille- 
hrand. 


H.  N.  Stokes. 


W.    F.    Hille- 
brand. 


H.  N.  Stokes. 


H.  N.  Stokes. 


II.  N.  Stokes. 


W.    F.    Hille- 
brand. 


H.  N.  Stokes. 


H.  N.  Stokes. 


H.  N.  Stokes. 


11.  N.  Stokes. 


H.  N.  Stokes. 


W.  H.  Melville. 


P.  W.  Shimer. 


Reference. 


Author's  name.         Remarks. 


W.  Cross. 

B.  U.  S.  G.  S.,  150, 
p.  242,  1898. 

W.  Cross, 
B.  U.  S.  (i.  S.,  168, 
p.  163,  1900. 

W.  Cross, 
B.  U.  S.  G.  S.,  168, 
p.  171,  1900. 

J.  E.  Spurr, 

A.  J.  S.,  X, 
p.  310,  1900. 

G.  F.  Becker, 

B.  U.  S.  (i.  S.,  148, 
p.  232,  1897. 

G.  O.  Smith, 
B.  U.  S.  G.  S.,  168, 
p.  224,  1900. 

G.  O.  Smith, 
B.  U.  S.G.S.,  168, 
p.  224,  1900. 


G.  O.  Smith, 
B.  U.  S.G.S., 
p.  224,  1900. 


168, 


G.  O.  Smith, 

B.  U.  S.G.S.,  168, 
p.  225,  1900. 

H.  B.  Patton, 
B.  U.  S.G.S.,  168, 
p.  223,  1900. 

H.  B.  Patton, 
B.  U.  S.G.S.,  168, 
p.  223,  1900. 

II.  B.  Patton, 
B.  U.  S.G.S.,  168, 
p.  222,  1900. 


H.  B.  Patton, 
B.  U.  S.G.S.,  168, 
p.  222,  1900. 


H.  B.  Patton, 
B.  U.  S.<;.S.,  168, 
p.  223,  1900. 


J.  S.  Diller, 
B.  U.  S.  G.  S.,  150, 
p.  228,  1898. 

Hague  and  Iddings, 
A.  J.  S.,  XX Vf, 
p.  230,  1883. 


Diorite. 


(Tabl)roitic  fa- 
des of  mon- 
zonite. 


i  Pyroxeue-an- 
!      desite. 


Near  yellow- 
stonose. 


Yentnite. 


Diorite. 


Granodiorite. 


Granodiorite- 
porphyry. 


Granodiorite. 


Dialmse. 


I  Hypersthene- 
augite-andes- 
ite. 


Ilypersthene- 
augite-andes- 
ite. 


Hypersthene- 
augite-aiides- 
ite. 


Hypersthene- 
augite-andes- 
ite. 


Hypersthene- 
augite-andes- 
ite. 


Hypersthene- 
andesite. 


Hypersthene-       Pumice, 
andesite. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 


CLASS  II.     1K)SALANE— Continual. 
RAN(;  3.    ALKAUCALcnC.    TONALASE— Continued. 


No. 

.... 
biO, 

A1,0, 
16.96 

Fe,0, 

1.75 

FeO 

2.85 

3.  (>7 

CaC) 

(i.28 

Na,0 
3.94 

K,0 
1.28 

H/)-f- 

H,0       CO,      TiO, 

0. 24               ;  0. 49 

1 

0.  22 

MnO 
trace 

BaO 

0.  0.3 

Sum 
100.  :io 

Sp.  gr. 

43 

61.58 

1.06 

Al.I 

1.026 

.166 

.011 

.(MO 

.ow 

.112 

.063 

.014 

!     .a.. 

.002 

44 

62.44 

16.  39 

4.66 

1.00 

2.  65 

6.  22 

3. 16 

2.25 

1.02     0.31 

0.05 

trace 

0.  03 

100.18 

Al.  I 

l.Ml 

.160 

.a29 

.014 

.066 

.110 

.aM 

.024 

.004 

— 

— 

— 

45 

60.04 

17.43 

5.  39 

0. 53 

3.51 

().  (to 

4.15 

1.24 

0.90 

1  0.49 

0.04 

0.08 

0.04 

100.49 

Al.  I 

1.001 

.171 

.034 

.007 

.0S8 

.iiy 

.067 

.014 

.006 



.001 

46 

61.17 

17.74 

1.78 

3.51 

2.76 

5.  90 

3.79 

1.71 

o.as 

0.45 

0.14 

0.12 

0.06 

100.00 

At.  I 

1.020 

.174 

.011 

.049 

.WW 

.106 

.0«*.l 

.OlS 

.006 

.001 

.002 

47 

60.93 

18.56 

2.68 

2.19 

2.37 

6.  (« 

3.79 

L33 

0.90  ' 

0.61 

0.18 

0.10 

0.02 

100.41 

Al.  I 

1.016 

.182 

.017 

.o:«) 

.069 

.118 

.wu 

.(»14 

. 

.008 

.001 

.001 

48 

59.84 

16.81 

1.88 

3.60 

3.85 

6.;w 

3. 6.3 

2.13 

1.04      1 

0.57 

0.19 

0.14 

0.07 

100.07 

AL  I 

.998 

.164 

.012 

.050 

.096 

.112 

.068 

.022 

.007 

.001 

.002 

.001 

49 

63.47 

16.  75 

2.15 

2.75 

3.04 

5.  72 

3.  \H 

1.62 

0.55  .  

0.  37 

0.13 

0.0<) 

0.04 

100.66 

AL  I 

l.OM 

.164 

.014 

.aw 

.076 

.102 

.0ti3 

.017 

.005 

.001 

.001 

— 

50 

58.08 

18.37 

2.92 

3.38 

3.  :i5 

7.a5 

3.66 

1.3.3 

1.09  1  

0.44 

0.16 

0.13 

o.o;^ 

100, 01 

AL  I 

.968 

.180 

.018 

.048 

.084 

.  120 

.069 

.014 

.006 

.001 

.002 

— 

51 

60.20 

17.21 

3.12 

2.69 

3.18 

6.04 

3.;^ 

1.44 

1.18  1  1.12 

0.57 

0.17 

0.12 

0.11 

100.50 

AL  I 

l.OOB 

.169 

.020 

.038 

.080 

.108 

.054 

.016 

.007 

.001 

.002 

• 

.001 

52 

59.68 

17.09 

2.ai 

2.75 

3.54 

6.62 

3.87 

1.31 

1.00  '  0.  L5 

0.20 

0.65 

0.25 

trace 

0.04 

100.03 

AL  I 

.995 

.167 

.018 

.039 

.089 

.118 

.063 

.014 

1 

.008 

.002 

53 

.58.47 

18.80 

3.34 

2.64 

2.69 

6.60 

3.58 

2.01 

0.92  '  0.14 

0.51 

0.22 

0.13 

0.09 

100.19 

Al.  I 

.976 

.184 

.020 

.037 

.067 

.118 

.06H 

.021 

.006 

.002 

.002 

.001 

54 

63.43 

14.20 

1.54 

4.56 

2.35 

5.51 

3.49 

2.19 

L50  ;  0.15 

0.  73 

0.11 

0.03 

0.06 

99.  a5 

Al.  I 

1.067 

.139 

.010 

.063 

.069 

.09. 

.066 

.(r23 

.009 

.001 

55 

60.02 

16. 07 

2.17 

3.46 

4.57 

7.01 

3.55 

1.59 

0. 45  ;  0.  24 

0.42 

0.17 

0.10 

0.08 

99.9(5 

Al.  I 

1.000 

.167 

.014 

.049 

2.28 

.114 

.126 

.057 

.OlM 

.005 

'.001 

.001 

.001 

56 

59.34 

17.61 

3.63 

3.50 

6.45 

3.40 

1.94 

0.  74     0.  64 

0. 32 

0.25 

0.12 

0.11 

100. 37 

Al.  I 

.989 

.172 

.022 

.032 

.088 

.116 

.056 

.020 

.004 

.002 

.002 

.001 

57 

63.39 

16. 58 

1.41 

3.08 

2.16 

4.76 

3.47 

2.79 

1.87     0.22 

0.44 

0.14 

trace 

0.11 

100.41 

AL  I 

L067 

.162 

.009 

.013 

.054 

.086 

.066 

.030 

.oa-> 

.001 

.001 

58 

62.09 

16. 69 

1.45 

3.76 

1.93 

6.08 

3.36 

1.84 

1.47     0.19               1  0.32 

0.39 

trace 

0.10 

99.77 

AL  I 

1.086 

.168 

.009 

.062 

.048 

.109 

.064 

.020 

1 

.004 

.003 

— 

.001 

59 

65,54 

16.52 

L40 

2.49 

2.52 

4.88 

4.09 

1.95 

1 
0.59  1  0.12  ^ 

0.39 

0.18 

0.0(5 

trace 

100.  73 

Al.  I 

1.092 

.162 

.009 

.036 

.063 

.087 

.066 

.021 

.006 

.001 

.001 

60 

59.48 

17.25 

2.15 

4.06 

2.67 

6.50 

3.53 

2.27 

0.71 

0.09 

0.93 

0.33 

0.11 

0.09 

100.17 

Al.  I 

.991 

.109 

.014 

.067 

.067 

.116 

.057 

.024 

, 

.011 

.002 

.002 

.001 

61 

57.41 

17.71 

2.16 

5.01 

3.38 

6.73 

3.12 

1.82 

L14 

1 
0. 20  1  none 

1.04 

0.24 

0.15 

0.09 

100.26 

li 

.964 

.178 

.014 

.070 

.066 

.120 

.050 

.020 

.012 

.002 

.002 

.001 
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ORDER  4.     QUARDOFELIC.     A  USTR  A  RE— Continued. 
SrBRAXG  4.    DOSODIC.    TONALOSE— Continual. 


Inclusive. 


Norm. 


I>)calitv. 


SrO 
LfsO 


SrO 
L^O 


SrO 
UsO 


2^' 

u,o 


8rO 
L1«0 


trace 
trace 


trace 
trace 


trace 

? 

trace 


none 

0.04 

trace 


0.12 
none 


LItO 


SrO 
LisO 


SrO 
Li|0 


SrO 
Li,0 


SO, 
CI 
SrO 
LijO 

SrO 


SrO 
Li,0 


SO, 

Li,0 

SrO 
Li|0 


SO, 


SrO 
14,0 


SrO 


FeS, 
NiO 
SrO 
14,0 


trace? 

0.02 

trace 


0.04 
trace 


0.02 
trace 


trace 
trace 


trace 
0.03 
trace 
trace 

0.05 
trace 


trace 
none 


O.Of. 
trace 
tract' 
none 

0.04 
tra<re 


0.10 


trace 
trace 


trace 
trace 


none 
0.02 
0.04 
trace 


'  Q  14.9 

I  or    7.H 

ab33.0 

I  an  24. 7 


cii   5.M  i  Mount  Shasta,  Cali- 
HMIi      fornia. 
il     0.9  I 


Q    19.8     di 
I  or  13.3     hy 


J-^  I  Burney  Butte, 

ab26.7    nit   3:2  1  Shasta  County, 

an  23.6    il     0.6!  California, 
hm   1.8 


'  Q    13.1  dl  6.3 

I  or    7.8  by  6.9 

Hb  3.-1.1  il  1.0 

I  an  2.5.0  hm  5.4 


Burney  Creek, 
Shasta  County, 
California. 


^  JiZ    2*  .I'i    Crater  Peak, 
irb.ro    S,VS:J'      n   I^.enPeak, 
I  an  26.4    il     0.9  1      California. 


Q  16.6  di  2.6  Tuscan  Buttefl, 

or    7.8  hy  6.4  I  f  j,qspn  PpaV 

ab  32.0  mt  3.9  j  "•  f:f^^?  reaK, 

an  29.7  il  1.2;  California. 


Q    11.1  di     6.4 

or  12.2  hy  JO.  6 

ab  30.4  mt    2.8 

an  33.4  il       1.1 


Bailey  Creek. 
Lassen  Peak, 
California. 


!  Q  17.8 
i  or  9.6 
I  ab  8S.0 
an  23.4 


I 

!  Q 


I 


11.3 
7.8 
ab  30.9 
an  29.7 


di 
hy 
mt 
il 

di 
hy 
mt 
il 


J- 2     Near  t^upj>an'i?Momi- 

312         tain,  Tehama 

0.8        CouutYj  California. 


I  Q    17.4  di 

'or    8.3  hy 

I  ab  28.3  mt 

an  27.8  il 


I  Q    13.4  di  6.3 

I  or    7.8  hy  7.6 

I  Hb  33.0  mt  4.2 

I  an  25.0  il  1.2 


IQ 


12.0 
11.7 
Hb  30.4 
an  29.2 

Q  19.3 
<»r  12.8 
nb  29.3 
an  16.7 


'  Q    11.9 

or  10.0 

'  ab29.9 

,  an  22. 8 

il  14.0 
I  or  11.1 

ab2«.8 
I  an  27. 0 

Q  17.5 
■  or  16.7 

ab  29.3 
I  an  21. 1 


i  Q  19.0 
or  11.1 

I  ab28.3 
an  24. 7 

'  Q    19.4 

I  or  11.7 

ab34.6 

i  an  20. 9 


di 
hy 
mt 
il. 

di 
hy 
mt 

il 

di 

hy 

mt 
il 

di 
»>y 
mt 
il 

di 
by 
mt 
il 

di 
hy 
mt 
il 


3.3 
6.5  1 
4.6, 
0.9  I 
I 
9.2  , 
7.1  I 
2.3, 
1.4  I 


.Suppfljm  Mountain, 
Ti^haina  County, 
California. 

Near  Pilot  Peak, 
Plumas  County, 
California. 

Si)anish  Peak, 
Plumas  County, 
California. 

Mount  Ingalls, 
Plumas  County, 
California. 

Near  Bangor, 
Butte  Ck)unty, 
C-alifomia. 


in  7  I  I^ownieville,  Sierra 
3  2        County,  Califomii 


3.2 

0.8  : 

4.2  I 

7.0  I 

6.1  I 
0.6  . 

i 

2.1  , 

8.7 

2.1 
0.8  ' 

2.4  ' 
8.8 
2.1 
0.6 


np     1.0 


Analv.'^t. 


Referenire. 


I 

I  Author's  name. 


II.  N.  Stokes,     i  J.  S.  Diller, 


B.  U.  S.G.S.,  148, 
p.  190,  1897. 


R.  B.  Riggs.  J.  S.  Diller, 


R.  B.  Riggs. 


W.  F.  Hi  lie- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Ilille- 
brand. 


\V.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


H.  N.  Stokes. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


I  H.  N.  Stokes. 

I 


Poker  Flat,  Sierra 
County,  California. 


Grass  Valley,  Nevada 
Countv,  California. 


Nevada  Citv,  Nevada 
County,  California. 


W.  F.  Hille- 
hrand. 


H.  N.  Stokes. 


H.  N.  Stokes. 


i^     2-7  j  Ophir,  Placer  Countv,  I  W.  F.  Hille- 

">:      I'i  Pfllifnmia  '       i         lironrl 


2.1  I 
0.8 


California. 


,  Q    11.9  di  6.3  , 

!  or  13.3  hy  7.9  ■ 

'  ab29.9  mt  3.2 

an  24.6  il  1.7 

Q   11.6  di  3.9  ' 

I  or  11.1  hy  12.4 

ab26.2  mt  3.2.' 

'an  28.6  il  1.8! 


Donner  Pass,  Placer 
County,  California. 


Tuolumne  River, 
Amador  County, 
California. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


B.  U.  S.  G.  S.,  148, 
p.  195,  1897. 

J.  S.  Diller, 
B.  U.  S.  G.  S.,  148, 
p.  195,  1897. 

J.  S.  Diller, 
B.  U.  S.  G.  S.,  148, 
p.  197,  1897. 

J.  S.  Diller, 

B.  U.  S.  G.  S.,  148, 
p.  195,  1897. 

J.  S.  Diller, 
B.  U.  S.  G.  S.,  148, 
p.  197,  1897. 

J.  S.  Diller, 

B.  U.  S.  (i.  S.,  148, 
p.  196,  1897. 

J.  S.  Diller, 

B.  U.  S.  G.  S.,  148, 
p.  196,  1897. 

H.  W.  Turner, 
14  A.  R.  U.  S.  G.  S., 
II,  p.  490,  1894. 

H.  W.  Turner, 
17  A.  R.  U.  S.  G.  S., 

I,  p.  724,  1896. 

H.  W.  Turner, 
J.  G.,  Ill,  p.  407, 
1895. 

H.  W.  Turner, 
14  A.  R.  U.  S.  G.  S., 

II,  p.  482,  1894. 

H.  W.  Turner, 
J.  G.,  Ill,  p.  407, 1895. 


II.  W.  Turner, 
J.  G.,  Ill,  p.  407, 1895. 


W.  Lindgren, 
17  A.  R.  U.  S.  G.  8., 
II,  p.  75,  1896. 

W.  Lindgren, 
17  A.  R.  U.  S.  G.  S., 
II,  p.  59,  1896. 

W.  Lindgren, 
14  A.  R.  U.  S.  G.  8., 
II,  p.  255,  1894. 

W.  Lindgren, 
B.  U.  S.  G.  S.,  148, 
p.  212,  1897. 

H.  W.  Turner, 
17  A.  R.  U.  8.  G.  S., 
I,  p.  702,  1896. 


Hornblende- 
andesite. 


Pyroxene- 
andesite. 


!  Homblende- 
i      andeeite. 


Hypersthene- 
andesite. 


Homblende- 
andesite. 


Hypersthene- 
kndesite. 


Hypersthene- 
andesite. 


Hypersthene- 
andesite.    * 


Hornblende- 
andesite. 


Quartz-diorite. 


Homblende- 
pyroxene- 
andesite. 

Granodiorite. 


Andesite 
(quartz- 
bearing). 

Homblende- 
pyroxene- 
andesite. 

Quartz- 
porphyrite. 


Homblende- 
porphyrite. 


Granodiorite. 


Granodiorite. 


I  Quartz-diorite- 
I      gneiss. 


Remarks. 


Dried  at  105*». 


Dried  at  105*». 

I 

I 
I 

I  Drie<i  at  110*». 

I 
I 


I  Dried  at  105®. 


Dried  at  110*. 


Dried  at  110*. 


Dried  at  110*. 


Also  in  17  A.  R. 
U.  8.  G.  8..  I, 
p.  731,  1896. 


Also  in  17  A.  R. 
U.S.  G.  8.,I, 
p.  731,  1896. 
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CHEMICAL    ANALYSES    OF    IGNEOl'S    ROCKS. 


CLASS  II.     IX>SALANE— C'«ntinue<l. 

KANf;  3.     ALKALICAU'H".    Tr»NALA.SE-<ontInued. 


No. 

SiO, 

AM), 

FcV>, 

Vif() 

MjK) 

CaO 

Na,(> 

KjO 

H,0  -    H^O        CO,     TiOj     PA 

MnO 

BaC) 

Sum 

Sp.gr. 

62 

58.  (Jo 

15.  46 

1.69 

T).  Oil 

4.H4 

6. 94 

2.S6 

2.14 

2.02     0.  10     none     0.72     0.16 

0.14 

0.07 

100.28 

Al.  I 

.U6H 

.  ir,2 

.011 

.071 

.121 

.124 

.0*7 

jm 

.009         .001 

.002 

.Wl 

■ 

♦W 

62.62 

17.51 

0.49 

4.06 

2.K4 

5. 40 

3.  49 

1.76 

().i*2     0.22                  0.55     0.12 

0.05 

trace 

100.12 

Al.  I 

1.044 

.172 

.ore 

.057 

.071 

.09h 

.OTrfJ 

.oiy 

.;4"7         .001 

.Wl 



u 

5H.09 

17.46 

1.12 

r>.  08 

4. 06 

6.  24 

2.94 

2.02 

1.45     0.29     0.21      0.a5     0.17 

none 

0.07 

100. 37 

Al.  I 

.968 

.171 

.007 

.071 

.  Uri 

.111 

.047 

JTJ2 

.012         .001 



.Wl 

Go 

61. a5 

18.30 

3.  49  = 

1.11 

2.  59 

7.  75 

4.  (H> 

1.;^ 

0.71                           i  0.09    trace 

trare 

100.51 

2.668 

A2.  II 

1.018 

.170 

.022 

.015 

.  «•».') 

.138 

.005 

.015 

! 

.001       

1 

1 

66 

as.  13 

16.00 

4.;u 

1.52 

2.07 

4.45 

3.87 

2.  65 

2.00  ■            ] 

99.  .54 

A3.  Ill 

1.051 

.  157 

.027 

.021 

.0.2 

.079 

.o.a 

.(K» 

1 

1 
1 

• 

67 

60.91 

18.08 

2.40 

3.85 

3.54 

5.  56 

4. 16 

1.01 

0.71  1 

.  0..^3    traoe 

100..%     2.641 

A2.  II 

1.015 

.177 

.015 

.054 

.089 

.099 

.067 

.011 

1 
1 

.004.      — 

1 

68 

61.12 

17.73 

2. 52 

3.10 

2.39 

5.  45 

3.01 

2.09 

2.54  j 

99.95 

2.682 

A3.  Ill 

1.019 

.173 

.015 

.043 

.060 

.«. 

.048 

.022 

i 

69 

62.74 

13.67 

3.39 

4.35 

1.74 

6.01 

4.25 

1.23 

1 

2.02  i 

1 

none    trace    0. 18 

1 

0.42 

100.00 

A2;ii 

1.046 

.134 

.021 

.061 

.044 

.107 

.069 

.013 

.001 

.006 

70 

59.89 

15.85 

5.21  i 

3.82 

4.15 

5.98 

2.77 

1.34 

0.  74 

0.02     0.48    trace 

0.12 

0.03 

100.53 

Al.l 

.998 

.155 

i 

.032  ! 

.053 

.104 

.107 

.CMS 

.014 

.006 

.002 

— 

71 

65.39 

15.49 

2.80 

1.99 

2.06 

4.48 

4.56 

1.59 

0.55 

1              0. 11 

99.02 

2.61 

BS.1V 

1.090 

.152 

.017 

.028 

.062 

.080 

.074 

.017 

1      .001 

1 

1 
1 

72 

63.56 

15.43 

3.02 

2.43 

2.55 

4.33 

4.02 

2.41 

L09 

0.95     0.17 

100.01  1 

A2.  II 

1.059 

.151 

.019 

.033 

.064 

.077 

.064 

.026 

.012         .001 

73 

63.36 

16.  a5 

2.12 

3.05 

3.28 

4.79 

3. 58 

2.92 

0.99 

0.13 

100.57  ' 

A3.  Ill 

1.066 

.160 

.013 

.043 

.082 

.086 

.058 

.031 

.001 

74 

61.09 

15.96 

! 
4.29  1 

2.03 

LOO 

6.66 

2.89 

2.51 

1.44 

0.95 

0.22 

99.10 

2.655 

B2.  Ill 

1.018 

.156 

.027 

1 

.028 

.027 

.119 

.047 

.027 

i            ; 

1      .012         .002 

75 

61.04 

15.72 

5.03  ' 

2.15 

3.61 

5.34 

4.02 

2.m 

0.58 

,0.45 

100.60  ; 

A3.  Ill 

1.017 

.154 

.031 

.030 

.090 

.0. 

.064 

.029 

,      .006 

76 

60.05 

15.59 

6.95 

0.65 

3.61 

6.43 

3.  83 

1.76 

0.47 

0.85 

0.  25 

100.44 

2.728 

A2.II 

1.001 

.  152 

.044 

.010 

.090 

.114 

.061 

.019 

.010  '      .002 

77 

60.32 

16.92 

5.88 

1.40 

3.52 

5.64 

3.83 

2.42 

0.44 

i 

100.37 

A3.  Ill 

L005 

.166 

.086  1 

.019 

.087 

1 

.101 

.061 

.025 

1 

1 

78 

67.91 

16.45 

6.65 

2.32 

4.69 

3.73 

3.59 

1.61 

1.70  j 

0.37     0.41 

0.06 

99.36 

2.932 

A2.  II 

.965 

.161 

... 

.082 

.„. 

.066 

.058 

.017 

.004 

.003 

.001 
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ORDER  4.     QUARDOFKLIC.     AUSTRARE— Cbntiuueri. 
SUBRANG  4.    DOSODIC.    TONALOSE— Continued. 


Inclusive. 


FeSj  none 

NiO  none 

SrO  truce 

UfiO  trace 


Nonn. 


Locality. 


I 


Q    11.0  <\\  9.2  I 

or  12.2  hv  13.3  I 

,  lib  24.  (>  rat  2.6  I 

an  23.1  il  1.4 


Scmom,  Tuolumne 
County,  California. 


Analvst. 


W.  F.  Ilille- 
brand. 


Reference. 


H.  W.  Turner, 
17  A.  R.  t'.  S.  G.  8., 
I,  p.  7:n,  1890. 


'  AuthoWH  name. 
Diorite. 


Remarks. 


SrO 
L1.0 


SO, 

Cl 

F 

SrO 

LisO 

Org 


trace 
trace 


0.05 

0.02 

trace 

0.04 

none 

0.11 


Q    1().9  hy  13.3 

or  10.6  mt  0.7 

ab29.3  n  1.1 
an  27.0 

'  y    11.2  dl  2.1 

'  or  12.2  hy  16.0 

ab24.6  mt  1.6 

an  28. 4  il  l.K 


Chowchilla  River, 
Mari{K)sa  County,- 
California. 

Yauui  CrtH?k, 
>iariposa  County, 
California. 


g   n.2  dl  8.5  ' 

or    8.3  hy  2.6  ; 

ab34.1  nit  3.5  i 

an  27. 5  hm  1 . 1 


Santa  Cat.ilina  iHlaml, 
California. 


i  y   18.2  dl  3.1 

■■  or  16.1  hy  3.8  ' 

,  ab  33.0  mt  4.9 

;  an  18.1  hm  1.0 


Q    13.6  hy  13.4 

or    5.1  mt    3.5 

nb  35. 1  il      0.j6 
an  27. 6 


Cross  Spur  Quarrv, 
Wai»hoe,  Nevada. 


Mount  Iztai'cihuatl, 
Mexico. 


\V.  F.  Hille- 
brand. 


(t.  Steijfer. 


W.  S.T.Smith. 


R.    W.   Wood- 
ward. 


I  A.  R«)hrig. 


H.  W.  Turner, 
J.  G.,III,  p.40:^,18ft5. 


H.  W.  Turner, 
B.  U.  S.  G.  S.,  150, 
r).  342,  1898. 

W.  S.  T.  Smith,  Pr.  Cal. 
Ac.  Sc.  (3),  (leol.,  I, 
No.  1,  p.  41,  1897. 

G.  F.  Becker, 
M.  U.  S.  G.  S.,  Ill, 
p.  152,  1882. 

H.  Lenk, 
Btr.  G.  Mex.,  II, 
1      p.  233,  1899. 


Quartz-mica- 
diorite. 


Quartz-mica- 
diorite. 


Pyroxene- 
andeeite. 


Hornblende- 
mica- 
andesite. 

Homblende- 
andesite. 


Also  in  17  A.  R. 
V.  S.  G.  S..  1, 
p.  691,  189t). 


Also  in 
B.  U.  S.  G.  S., 
17,  p.  SS,  1885. 

Near  placenine. 


ZrOt 

a 

8 

CoO 
CuO 
Pb 


80a 


none 

0.06 

none 

none 

0.07 

none 


0.05 


I  Q   19.0 

I  or  12.2 

ab  25.2 

an  27.0 

C      0.6 


hy    9.7  .  Old     Providence    Is-  j  J.  J.  H.  Teall. 
"^^  ^-^        land,  Caribbean        ' 
Sea.  I 


!  T.  G.  Bonnev, 
j      Min.  Mag.;  VI, 
p.  42,  1886. 


I 


I 


I 


Q  20.4 
I  or  9.5 
,  ab38.8 
'  an  17.0 


Q  19.2 
'  or  13.9 
I  ab  33.5 
'  an  17.2 


Q  15.2 
I  or  17.2 
I  ab  80. 4 

an  19.7 


Inland  of  Grenada, 
West  Indies. 


Mazaruni  District, 
British  Guiana. 


dl    6.3  I  Cuml>al  Volcano, 
;^>:   jii      Colombia. 


Q 

18.6 

di 

12.4 

or 

7.2 

hy 

3.6 

ab  36.2 

mt 

4.9 

an 

15.0 

Q, 

19.3 

dl 

2.4 

or 

7.8 

hv 

11.2  1 

ab  23.6 

mt 

7.4 

an 

26.7 

il 

0.9  1 

I  J.  B.  Harrison. 


1 


J.  B.  Harrison. 


R.  Kiich. 


dl    3. 3  I  Llanos  db  las  Mesas,    i  Fernandez. 

^>;   J- J  I      Mount  Tajumbina, 
mt    4. 4  ,       /-,  ,       1  .    '  '    I 

il     1.8  '      Colombia. 

di    8.5  I  Quebrada  Chuchala     j  Fischer. 

5?:  ^S?        Chiquita,  CerroNe-  ' 
mt    3. 1  ,  iff 

I      j?ro  Ma}rasquer,         , 

Colombia. 


J.  B.  Harrison, 
Rocks  of  (irenada, 
London,  1896,  p.  10. 

J.  B.  Harrison, 
Priv.  contrib. 


I  R.  Kiich, 

'      G.  Stud.  Colomb.,  I, 
p.  167,  1892. 

'  R.  Kuch, 

I  G.  Stud.  Colomb.,  I, 

p.  125,  1892. 
I 

I  R.  Kiich, 

I  G.  Stud.  Colomb.,  I, 

i  p.  186,  1892. 


Hypersthene- 
andesite. 


Homblende- 
andesite. 


Homblende- 
porphyrite. 


Pyroxene- 
dacite. 


Pyroxene- 
hornblende- 
dacite. 

Pyroxene- 
horn  blende- 
dacite. 


A  vera^  sample. 


Dried  at  100**. 


Sum  low. 


0.07 


g    20.8  dl  5.8 

or  16.0  uo  1.2 

,  ab  24. 6  mt  8. 7 

an  22.8  11  1.8 

I  hm  1.8 


S'ma  Virgen  de  Ya-     Braganl. 
nancal,    Loma    de 
Ales,  Colombia. 


q    12.8 

di 

7.4 

or  16.1 

hv 

5.6 

ab  :«.  5 

mt 

5.6 

an  17.0 

il 

0.9 

hm 

1.1 

Peilon  de  l*itayo, 
Colombia. 


'  g   14.7    di     9.1  I  Quebrada  del  Molino, 
'  ^l  l^S    n^'    f?  I      Azufral  de  Tuquer- 
ln^:l    hm  10        res,  Colombia. 


S<;hr«"Kler. 


Bragard. 


Q    13.3  dl  4.5 

or  13.9  hy  6.6 

ab32.0  mt  4.4 

an  22. 2  hm  2. 7 

Q    16.1  hy  11.5 

<»r    9.5  mt  6.5 

ab  80.4  11  0.6 

an  18.3  hm  2.0 
i  C      2.0 


Chimborazo,  E<*ua<lor.    A.  Schwager. 


Don  Pablo,  Coquim- 
1k>,  Chile. 


F.  v.  Wolff. 


,  R.  Kuch, 

'      G.  Stud.  €olomb.,  I, 

I      p.  145,  1892. 


I 


Homblende- 
andesite. 


R.  Kiich,  ,  Homblende- 

G.  gtud.  Colomb.,  I,  andesite. 

p.  105,  1892.  I 


R.  Kuch, 
G.  Stud.  Colomb.,  I, 
p.  151,  1892. 

Schwager  and  Giimbel, 
Geogn.  J' heft,  Cassel, 
VII,  p.  74,  18a5. 

F.  V.  Wolff, 
Z.  D.  G.  G  ,  LI, 
p.  502,  1899. 


Pyroxene- 
*andesite. 


Homblende- 
andesite. 


Augite- 
porphyrite. 


Sum  low. 
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-HEMirAL    ANALYSES    OF    IGNEOIS    Ri>CKS. 

OL-VSS  II.     I^^ALANE— i"ontinue»i. 
•VAN'-  x     ALKALIOALriC      TON  A  L.VSE— Continued. 


1 


•;,      AVi     F^.»',      F-4'      Mj*>     Cat^      Na-O      K,0     H.O  ^  H,0  -    CO,     TiOJ     PA    MnO     B«0       Sum      Sp.gT. 


AJt 

'11 

.     ff. 

l-V 

;-j» 

,-^ 

Hi 

>    V». 

15 

I . 

'.  54 

2.  4*  • 

tn 

-*» 

ri 

:»• 

;:;;: 

s^ 

H 

vr  "r 

:+ 

r 

:.->4 

'^.^^ 

MA 

:;; 

r^ 

:i: 

.:.. 

.■:^: 

« 

>  r 

r- 

•-,2 

4.'V7 

:i.  •'"Tf 

44 

— 

WK 

:n 

WT 

•vo 

« 

.;:  ir 

;*. 

•25 

»<   •>* 

3.<<6 

:«L 

,». 

MM 

.m 

WT 

ff*% 

<♦ 

^  r 

i.> 

'i4 

*i  .v> 

I.7«* 

*u. 

.t 

•rn 

..I'i 

HI 

tftf 

^ 

^f  » 

./» 

rt 

t.^^r* 

Z.  In 

A« 

.i 

1^ 

..u 

•VW 

'Ml 

*f 

fK   .H 

;.^ 

'^ 

i  11 

;t  Ji« 

^n* 

.11 

.  'HM 

...fi 

'^4 

'^ 

4^ 

4k  iA 

l'> 

f'rt 

rr  W 

^  37 

*<i 

.If 

.  .IM 

y.'f 

Wi 

tmi 

-«* 

■iK  .vi 

i;t 

U 

/  »r# 

1  ;ei 

j^'k 

•  f 

## 

I-.1 

AW 

*M 

^ 

/,   /< 

(A 

'■•^ 

/  V> 

^  M 

tu 

<f 

^t 

» /• 

ViS 

tfn 

^ 

A4-  H 

i> 

^ 

>  /■/> 

ft  <f4 

^ 

it? 

,  /■'.- 

t»M 

.V*f 

'04 

f\ 

't'<     M» 

»» 

^, 

•.  /  i 

f     /l^» 

/v 

r1 

,     if'' 

.»*» 

f/S'. 

^IV 

^/ 

.»//     /,« 

'1 

.Vi 

'.    Vr 

1     /l^i 

.    7 

•  1 

■  I*" 

.i. 

I'V* 

tn: 

/^< 

.'.,     .«/» 

I  '■■ 

^■% 

1    o 

tt  ^i 

//" 

r- 

Vii 

■ft  t 

V      ir.         ,,.     i'« 


',      V  ,  /     ,  i  f     *rf 


*:» 


■/■■''. 


2>ri  ;^..>l  .x06  2.11        1.99     0.81 

'.n  i.vj  .*!  .i>i2 

3.  S4  4.*>  3.35  2.74       2. 2:^ 

OW  .'»?  .032  .0*9 

4.#>>  7.:»  3.01  1.42       2.02 

IW  .l:t»  .048  .01?» 

1.46  5.23  3.31  2.15       4.15 

.■<r7  .098  .053  .023 

4.24  6.87  2.9ft  1.08       1.25 

.IC^  .123  .OtM  .012 

2.m  4.40  2.96  2.58       0.56 

.i0/f  jnn  .048  .027 

4,»)  5.40  4.04  1.93  j     2.69 

.IM  .(l!lf>  .065  .020  I 

I 

2.4<)  6.70  2.54  1.47  I     1.11 

!  I 

Wi  .120  .041  .016  I 

O.W  4.17  4.44  2.91        0.52 

I 

»u^i  *nn  jni  .(oi  ; 

4  m  «  iVj  a.  13  1.51        2.79 

11/  im  IM)  .UlA 

I  tM  4  7«  4.<H  2.58       2.02 

f»|4  (M  (ItVl  .027 

I 

M'»  4  <fO  'S.m  O.W       2.02 

iM«  If/ 1  <M  (111 

I  fl//  :i  /M  ;i»l5  l.(M»        1.31 

f^itf,  i0di  imj  oi'i 

t  1^/  :>  hi  ;i  /n  1  13      1.7H 

(M  m^  t»\  tH'Ji 

«  if'i  ti  n  :«  /n  I  04      1.10 

//4/r  l/dff  'Ml  OH 

;<  mi  .» ^Hi  *  o:<  y  <m     o.  h4    — 

ffA  it^^f  i«ii  t'i'i 

iHi  f/4i  tt^i  UiH 


0.69 
.006 


0.  a5    trace 

0.25 
.002 

trace 
trace 


0.30 

trace 

0.15 

0.27 

— 

.001 

.004 

2.70 

2.09 

0.32 

0.26 

.025 

.002 

.004 

0.68 

0.29 

.008 

0.23 
.ooe 

.004 

0.36 

.006 

0.32 

1.11 

0.21 

.013 

.002 

0.20 

1.85 

0.52 

.023 

.004 

0.94 

3.07 

0.58 

0.20 

.038 

.004 

.008 

0.46 

3.46 

0.57 

0.21 

.043 

.004 

.003 

0.54 

3.10 

0.58 

0.25 

.088 

.004 

.004 

0.52 

3.69 

0.51 

0.27 

.046 

.003 

.001 

0.K3 

trace 

trace 

.010 

~ 

— 

0.22 

0.22 

trace 

.008 

.oos 



99.70     2.609 
99.31 

».T1. 

100.11 
100.05 

99.14 
100.52 
100.  (^ 
100.80 
100.20 

100.37     2.659 
lOaiS     2.723 

101.17     2.56S 

99.90     2.446 

99.95     2.445 

100.15     2.522 
iIOOlO^} 

99.»     2.M4 

9d.79     2.75 
MP 


I 


DOSALANE TONALOSE. 
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ORDER  4.     QI;ARIX)FELIC.     AUSTRARE— C^ontiniWHl. 
SUBRAXG  4.    DOSODIC.    TONALOSE— C<>ntlnue<l. 


Inclusive. 


Norm. 


Ix»calitv. 


Q  11.5    by    7.2  |  Aconcagua,  Alien- 
or 12.2     mt    3.5  I       tj^r^  * 


ab  -12.4 
an  17.2 

Q  14.2 
or  16.1 
ab  27.2 
an  IS.  6 


di 

by 

mt 

il 

bm 


4.8  I 
7.4 
5.8  i 
1.2 
1.3  ' 


Una. 


Average  of  British 
igneous  roi'ks. 


I 


Analvst. 


Referenire. 


I 


R.  W.  Grav. 


I 


Varioiw  ana- 

lV8t*>. 


I 


T.  G.  Bonnev, 
G.  M.,  XXXVI, 

p.  4,  18R9. 

A.  Marker, 
G.  M.,  XXXVI, 

p.  221),  18^)9. 


Author'8  name,  t        Remarks. 

I 


Hornblende-         Near  dacoHe. 
andesite. 


'  Cf.No**.  1,2,8. 
Sum  incorrect. 


8O3 
Org 


80, 


0.19 


0.16 
0.01 


0.05 


0.05 


0.05 


0.05 


I  Q    11.3  di    12.4 

I  or    8.3  by  16.8 

ab  25.2  mt    2.3 
'  an  21. 7 


Eskdale  Mnir,  Dum-  |  Wilson, 
fries,  Scotland. 


I  Q    16.6     by 
or  11.8     mt 

I  ab  27.8 
an  25.9 

'  C     0.4 


5.3 
7.2 


Beinn  More,  Island  of 
Mull,  Scotland. 


Q    16.4 

or     6. 7 

I  ab  25.2 

an  22.2 


di 
bv 
mt 


9.5  1  Great  Avton,  P2ng- 
*;«      land.    ' 


I 


Q  20.9  by  6.5  I  Griiflasian,  Rixlo, 

an  21.7 

Q     9.8  di  5.9  i  Svanken,  RiVlo, 

or  11.1  by  9.1        Swe<len. 


I  lib  34. 1  mt 

i  an  19.2  il 

I  Q    26.0  di 

or    8.9  by 

ab  21.5  mt 
an  id.  4 


6.5 
1.2 

5.7 

7.8, 

3.0 


Q    11.5  dl      2.5 

or  17.2  by  12.5 

ab  37.2  mt    0.5 
an  18. 1 


Q  13.3 
I  or  8.9 
I  ab26.2 

an  23. 6 

Q  11.8 
I  or  15.0 
I  ab  33. 5 

an  18. 3 


di  7.0 
by  12.5 
mt  3.2 
il       2.0 


Q 


29.5 

6.1 

;  ab  30. 4 

I  an  19.7 

C      0.3 

Q   27.0 

,  or    6.7 

ab  32. 5 

an  18.3 

.  Q   26.5 

I  or    6.7 

I  ab32.0 

an  19. 2 


di 

hy 

mt 

il 

ap 

.V 

bm 


bv 
il' 
bm 
ru 


1.6 
8.4 
3.5 
3.5 
1.2 

2.8 
2.0 
4.6 
2.1 


2.6 
2.3 
5.7 
2.3 


I 


Q  24.1 
or  6. 1 
ab  34.1 
an  21.7 


bv 
il 

bm 
ni 

by 
tn 

il  ,  _ 
bm  5.0 
ni     1.3 


2.8  I  Fros8chb?rg, 


2.3 
5.3 
1.9 

2. 6 
3.6 
1.8 


Siel  en;;ebirge, 
Rh.  Prussia. 

Froschberg, 
Siebengebirge, 
Rh.  Prussia. 


Q   13.4    bv    9.6     I^uterbach  Thai, 
2b  ^:  I    i?'    Ls!      5>e^PKebjrge, 
an  18.3 
C      1.4 


Rh.  Prussia. 


Q  18.4 
or  10.0 
ab  26.2 
an  25. 3 
C      0.9 


by  10.1 
mt  1.6 
bm  6.4 


Cialgenberg,  Hesse. 


G.  II.  Perrv. 


W.F.K.  Stock. 


I 


L(*)ytokori>i,  Kan- 
kaanpiiii,  Finland. 


Zwingenl>erg,  Melilx)- 
cus  Mountains, 
Hesse. 

Kronweiler, 
Rh.  Prussia. 


Staffelhof, 
Xahe  River, 
Rh.  Prussia. 


Froschl)erg, 
Siebengebirge, 
Rh.  Prussia. 


Froschberg, 
SieV>engebirge, 
Rh.  Prussia. 


II.  Santc»sson. 


H.  Santesson. 


H.  Bc'rghell. 


Heurich. 


Bottcher. 


K.  Grenise. 


von  Reis. 


von  Reis. 


von  Reis. 


von  Reis. 


E.  Kaiser. 


I 


Not  stated. 


J.  J.  H.  Teall, 
Q.J.G.S.,XL, 
1>.  227,  1884  (quoteil). 

J.  \V.  Jiidd, 

Q.  J.  G.  S.,  XLVI, 
p.  34»,  1890. 

J.  J.  H.  Teall, 
•      Q.  J.  G.  S.,  XL, 

1).  224,  1884. 
I 

;  1*.  J.  Holmqui.^t, 
Afv.  Sv.  G.  und., 
N.).  181,  p.  7:{,  1899. 

P.  J.  IIolm(|uist, 
Afh.  Sv.  G.  Und., 
No.  181,  p.  63,  18J>9. 

J.  J.  StMlerholin, 
B.  i\  G.  Finl.,G, 
p.  74,  1897. 

A.  Osann, 

Mit.  Bad.  G.  L-A.,  II, 
I       1).  385, 1893. 

j 

K.  A.  Lossen, 
I      Jb.  Pr.  ii.  L-A.,  X, 

p.  290,  1892. 
j 
K.  A.  Lo8.*»en, 
.14).  Pr.  G.  L-A.,  X, 
i      !>.  309,  1892. 


I  W.  Hocks, 

I      Jb.  Pr.G.  L-A.,  XII, 

!      J).  16*   1893. 


W.  Hocks, 
Jb.  Pr.G.  L-A.,  XII, 
p.  16*,  1893. 

\V.  Hocks, 
Jb.  Pr.G.  L-A.,  XII, 
p.  16*  1893. 

W.  H(xrks, 
Jb.  Pr.  G.  L-A.,  XII, 
p.  16*,  1893. 

E.  Kaiser, 
Vh.  Nh.  Ver.  Bonn, 
LIV,-  p.  178,  1897. 

Chelius  &  Klemm, 
Erl.  G.  Kte.  Hesse, 
III,  p.  8,  1894. 


Andesitic  ba- 
salt. 


Propyl  ite. 


Al.«^)     in     Brit. 
Petr.,  i>.   196, 
.     1888. 

Not  fresh. 


I  Andesite.  '  Sum  low. 


Porphyrite.  Not  fresh. 


SVenite- 
jMjrphyry. 


Porphyroid. 


Mal(;hite. 


Not  fresh. 
Near  antlose. 


Metamor- 
phosed. 
Near  liandose. 

SO,  for  S. 


Bronzite-  1 

pcjrphyrite-     I 
jntchstone.      j 

i 

Augite- 
porphyrite.     ! 


Andesite.  Sum  high. 

TiO,  high? 


Andesite.  Tio.^  high? 


Andesite.  TiO,  high? 


Andesite.  TiO,  high? 


I 


Andesite. 


Sum  low. 
Drietl  at  125°. 


Hornblende-         Iron  oxides? 
granite. 


14128- No.  14—03- 


-16 
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CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 


CLASS  IL     DOSALANE— Continued. 
RANG  3.     ALKAUCALCIC.    TONALA8E— Continued. 


No. 

SiO, 

AlA 

Fe,0,  1 

FeO 

1 

MgO 

CaO 

Na,0 

K,0 

H,0-f  H,0- 

CO, 

TiO, 

PA 

0.15 

MnO    BaO 

1 

Sum 

Sp.gr. 

96 

57.85 

17.20 

5.04 

1.53 

2.81 

6.69 

3.21 

2.26 

2.00 

0.  a5     0. 83 

100.56 

2.676 

A2.  II 

.964 

.167 

.031 

.021  i 

.070 

.120 

.051 

.024 

1 

.010 

.001 

97 

59.60 

14.30 

1.49 

6.43 

1.49 

4.54 

2.90 

1.84 

4.63 

2.02 

1.12 

0.24 

100.81 

2.646 

A2.  II 

.993 

.140 

.009 

.089 

.037  . 

.080 

.047 

.020 

1      .013 

.002  ' 

98 

59.32 

13.33 

1.36 

7.32 

1.79 

4.37 

2.58 

2.30 

3.34 

1  2.91 

1.04 

0.18  , 

100.00 

2.736 

A2.  II 

.989 

.130 

.009 

.101 

.045 

.078 

.042 

.024 

1 

.012 

.001 

99 

56.69 

14.99 

3.39 

4.38 

3.:i9 

5.92 

3.30 

2.05 

3.43               ;  1.00 

1.34 

0.22 

100.25 

2.67 

A2.  II 

.945 

.147 

.021 

.061 

.085 

.106 

.0H8 

.022 

1 

.017 

.002 

100 

61.40 

19.98 

1.28 

4.08 

3.67 

4.43 

2.21 

1.:^^ 

1.44 

1 

99.82 

A3.  UI 

1.023 

.196 

.008 

.067 

.092 

.078 

.o:J5 

.014 

1 
1 

101 

60.84 

18.  75 

1.40 

3.48 

1.95 

6.32 

2.88 

2.13 

3.15 

0.29 

100.19 

A8.  Ill 

1.014 

.181 

.009 

.049 

.049 

.094 

.047 

.022 

1 

'                      .001 

:         1 

! 

102 

ti6.91 

15.20 

n.  d. 

6.45 

2.35 

3.73 

3.3:^ 

0.86 

0.16 

I 

98.99 

2.724 

04.  V 

1.115 

.149 

.090 

.«« 

.066 

.054 

.009 

19° 

103 

62.27 

16.92 

2.40 

2.59 

2.87 

4.78 

4.72 

1.47 

1.22 

0.16 

trace 

99.47 

2.584 

B2.  Ill 

1.038 

.166 

.015 

.096 

.072 

.086 

.076 

.016 

.002 

— 

229 

104 

60.63 

16.96 

2.87 

2.31 

3.27 

6.41 

3. 58 

2.44 

1.98 

■ 

100.45 

2.594 

AS.  Ill 

1.011 

.166 

.018 

.032 

.082 

.114 

.058 

.026 

' 

239 

105 

60.39 

16.  WJ 

1.50 

3.42 

3.81 

5.41 

3.  37 

2.01 

3.  as 

0.21 

trace 

99.11 

2.580 

B2.  Ill 

1.007 

.166 

.009 

.018 

.095 

.096 

.055 

.021 

.003 

229 

106 

59.29 

15.  27 

5.21 

2.08 

4.42 

6.15 

3. 31 

2.61 

1.4«  , 

0.18 

100.02 

2.614 

A3.  Ill 

.9H8 

.l.V) 

.aw 

.030 

.111 

.110 

.(m 

.027 

.001 

229 

107 

63.18 

1  14.  W 

1.50 

5.18 

2.26 

7.69 

2.48 

1.57 

0.21 

1.36 

0.41 

100.48 

A3.  Ill 

1.063 

.144 

.009 

.072 

.067 

.187 

.040 

.017 

1 

.010 

.006 

108 

59.27 

14.55 

2.02 

7.17 

3.50 

7.76 

2.88 

1.62 

0.36  ' 

0.91 

0.32 

100.36 

AS.  Ill 

.971 

.143 

.013 

.100 

.088 

.138 

.047 

.017 

1 
1 

.006 

.005 

109 

62.02 

15. 15 

1     2.08 

1.96 

3.15 

5.52 

3.18 

1.66 

1 
4.57  1            ! 

99.29 

B3.  IV 

1.084 

.149 

.018 

.028 

.079 

.098 

.ftM 

.018 

110 

59.94 

15. 52 

2. 53 

2.00 

3.62 

6.76 

4.46 

;  1.29 

3.35 

99.47 

A3.  Ill 

.999 

'       .IW 

.016 

.028 

.091 

.121 

.072 

.014 

111 

;  63.61 

17.64 

1.81 

2.09 

3.19 

5.22 

4.70 

1.28 

0.57 

100.11 

AS.  Ill 

1.000 

.173 

.011 

.030 

.080 

.093 

.076 

.014 

1 

112 

61.90 

17.28 

1.70 

5.76 

2.76 

4.68 

2.52 

1.80 

1.30 

99.70 

A3,  m 

1.032 

.169 

.011 

.080 

.069 

.084 

.040 

1        .019 

i 

113 

61.29 

17.68 

1 

6.03 

0.30 

2.45 

5.61 

4.28 

1.38 

0.96  ' 

0.65 

100.63 

2.440 

Aa  III 

1.022 

1 

.173 

.038 

.004 

.061 

.100 

.069 

.015 

.008 
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ORDER  4.  QUARDOFEUC.     AUSTRARE— Continued. 
SUBRANQ  4.    D090DIC.    TONALOSE-Continued. 


Inclurive. 


80t  0.14 


so,  0.19 

Org  0.0t 


80i  0.14 

Org         0.02 


80i  0.15 


CI  0.07 


CI  tr*oe 


CI  0.04 


Norm. 


Locality. 


Q    13.9     di  6.1 

or  13.3     hy  4.2 

ab26.7     mt  2.6 

an2.'>.6     n  1.5 

hm  3.2 


Himmelbeiig:, 
Blatt  Lebach, 
Prussia. 


Q  20.0  di    1.6  >iederbrombach, 

or  11.1  hy  11.  H         Oh«»rfltpin 

ab24.«  mt  2.1  '      ^oeretein, 

an  20.3  il     2.0  '      Harz  Mountains. 


Analyst. 


Q    20.2  di  5.6 

or  13.3  hy  12.2 

ab  22.0  mt  2.1  ' 

an  15.0  il  1.8  : 

Q    12.6  di  8.1 

or  12.2  hy  7.8 

ab27.8  mt  4.9 

an  19.5  il  2.5 


Q  25.9 
or  7.8 
ab  18.3 
an  21. 7 
C      7.0 

Q  19.4 
or  12.2 
ab24.6 
an  26. 1 
C     2.1 

Q  27.4 
I  or    5.0 

ab  28. 3 
!  an  18. 3 

C     2.0 

I  Q    14.0 

or    8.9 

;  Hb  89.8 

'  an  20.6 

I 

Q  12.9 
;  or  14.5 
!  ub  30.4 
'  an  22. 8 


hy  15.7 
mt    1.9 


hy  10.2 
mt  2.1 
il      0.6 


hy  17.8 


di 
hy 
mt 


di 
hy 
mt 


8.7 
3.5 


Q    13.9  di  1.6 

or  11.7  hy  15.5 

nb  28.8  mt  2.1 
an  25.0 

Q    18.0  di  8.7 

or  15.0  hy  7.1 

ab  27. 8  mt  7. 3 
an  19.5 


Biel^tein, 
Rubeland, 
Harz  Mountains. 

Werschweiler, 
St  Wendel, 
Harz  Mountains. 

Barenstein, 
Riesengebirge, 
Silesia. 


Wolfegrube, 
Ursulaberg, 
Carinthia. 


Lake  Avio,  Adamello 
Mountains,  Tyrol. 


Punta  della  Civitate, 
Capraia  Island, 
Italy. 

Poppa  alia  Nave, 
Capraia  Island, 
Italy. 

Monte  Patello, 
Capraia  Island, 
Italy. 

Capraia  Island,  Italy. 


y   23.8    di     4.6  !  Lava  of  1888, 

ar.2?:S    nS":!,      Vul<.ano,^lianl8. 

an  24.2     ap     3.2 


lands. 


Q    12.9  di      9..*> 

or    9.5  hy  15.2 

ab  24.6  mt    3.0 

an  22.0  ap 


Lava  of  1888, 
3  Q  I       Vulcano,  iEolian  Ih- 
2!o '      lands. 


Hampe. 


Bottcher. 


Gremse. 


Bottcher. 


W.  Herz. 


Not  stated. 


Rath. 


A.  Ruhrig. 


A.  Rohrig. 


A.  Rohrig. 


A.  Ri')hrig. 


L.  Ricciardi. 


L.  Ricciardi. 


Reference. 


I 


U    20.9  di 

«»r  10.0  hy 

lib  26.7  mt 
an  22.2 


4.0 
x.l 
3.0 


Dul>owka,  Mariui>ol, 
Russia. 


<^ 


11.6 
7.8 
ah  37.7 
an  18. 3 


(li    12.1     Mokrava 

hv     5.0 
m't    :<.  7 

Hia 


Wolnowa- 

cha,  Mariupol,  Rus- 


<i 


14. 7  di  2. 3 

7.8  hy  9.4 

al)  39. 8  nit  2.  t\ 
an  23. 1 


Q   22.3     hy    16.1 
or  10.6     mt     2.6 
al»21.0 
an  23. 4 
C     2. 7 


di 
hy 
;ab3(;.2     il 
I  an  24. 7     hiii 


Q    16.3 

I  or    8.3 


2.3 

0.6 
6.0 


Tschchera  River,  Cau- 
casus Mountains. 


Kaslx'k,  Caucasus 
Mountains. 


Anzeiou,  yEgina, 
Greei»e. 


A.  Rohrig. 


J.  Morozewicz. 


J.  Morozewicz. 


Weiss  and  Grebe, 
Erl.  G.  Kte.  Pr.,  Bl. 
Lebach,  p.  34,  1889. 

K.  A.  Lossen, 
Jb.  Pr.  G.  LrA.,  X, 
p.  293,  1892. 

K.  A.  Lossen, 
Jb.  Pr.  G.  L-A.,  X, 
p.  290,  1892. 

K.  A.  Loetsen, 
Jb.  Pr.  G.  L-A.,  X, 
p.  266,  1892. 

L.  Milch, 
N.  J.  B.  B.,  XII, 
p.  211,  1899. 

H.  V.  Foullon, 
Vh.  Wien.  G.  R-A., 
XXIII,  p.  93,  1889. 


V.  Rath, 
Z.  D.  G.  G.,  XVI, 
p.  247,  1864. 


H.  Emmons, 
Q.  J.  G.  S.,  XLIX, 
p.  142,  1893. 

H.  Emmons, 
Q.  J.  G.  8.,  XLIX, 
p.  141,  1893. 

H.  Emmons, 
Q.  J.  (t.  S.,  XLIX, 
p.  141,  1893. 

H.  Emmons, 
I      Q.  J.  (J.  8.,  XLIX, 
I      p.  142,  1893. 

I  G.  Mercalli, 
'      Gior.  Min.,  Ill, 
p.  110,  1892. 

'  G.  Mercalli, 

I      Gior.  Min.,  HI, 

1      p.  1 10,  1892. 

J.  Morozewicz,  cf.  X.  J., 
1900,  I,  p.  394. 


J.  Morozewicz,  cf.  N.  J., 
1900, 1,  p.  394. 


L.-I>e8sing  an<l 
Krikmever. 


L.-Lessing  and 
Krikmever. 


Author's  name. 


Bronzite- 
porphyrit^. 


Augite- 
porphyrite. 


Quartz-augite- 
porphyrite. 


Diorite- 
porphyry. 

Diorite. 


I  Quartz-mica- 
;      porphyrite. 


Ix^ewinson-Lessing,  cf., 
N.  J.,  1899,11,  p.  237. 

Loewinson-Lessing,  cf., 
N.  J.,  1899,  p.  237, 


H.  S.  Washington, 
J.  G.,  Ill, 
p.  150,  1895. 


Tonalite. 


Andesite. 


Andesite. 


Andesite. 


Andesite. 


Andesite. 


Andesite. 


Homblende- 
andesite. 


Homblende- 
andesite. 


Andesite- 
dacite. 


Andesite- 
dacite. 


Homblende- 
dacite. 


Remarks. 


SO,  for  8. 


Not  freeh. 
SO,  for  S. 

Not  fresh. 
SO,  for  S. 

Not  freeh. 

SO,  for  S. 


Near  bandose. 
N^  freeh. 


Low  sum  doe 
to  nondeter- 
mination  of 
Fe,  O,? 

Sum  low. 


Sum  low. 


Sum  low. 


Iron  oxid^  ? 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 


CLASS  IL     DOSALANE— Continued. 
RANO  3.    ALKAUCALCIC.    TONALASE— Continued. 


No. 

SiO, 

AlA 

Fe,0, 

FeO    |MgO 

CaO 

Na,0 

K,0 

H,0-  H,0-    CO,     TiO, 

1            .            : 

PjOj  i  MnO     BaO 

Sum      Sp.  gr. 

i        i 

114 

59.94 

18.40 

3.69 

2.99     1.95 

6.58 

3.43 

1.67 

0. 94  j                            0. 02 

; 

99. 61  '  2.  440  i 

A3,  in 

.962 

.180 

.023 

.042 

.049 

.lis 

.055 

.018 

1 
1               ; 

1 

115 

59.  8:^ 

17.82 

3.62 

4.60 

1.64 

6.88 

3.31 

1.23 

0.  52  '            !            1  0. 01 

99.44  ,  2.635 

A3,  ni 

.997 

.174 

.023 

.064 

.041 

.123 

.053 

.014 

■    — 

1 
1 

116 

55.46 

16.76 

5.15 

3.00 

2.44 

10.00 

2.94 

1.95 

1.60                            i  0.21 

99.51 

2.610 

A3.  Ill 

.918 

.itfl 

.032 

.W2         .061 

.179 

.047 

.02*2 

1 

j       .003 

1 

117 

56.58 

14.88 

2.31 

3. 04  1  3.  76 

8.  m 

3.36 

2.18 

1.43     0.69     2.32  '  0.77 

0. 15     0. 16  !  0.  07 

100.39 

Al.  I 

.943 

.146 

.014 

.042  ,       .094 

.155 

.aM 

.02:$ 

.010 

.001  1       .002 

.001 

118 

61.93 

16. 45 

4.66 

0. 40     2. 94 

4.40 

4.0:^ 

2.20 

2.50    ; 

99.51  1  2.5:^9 

A3.  Ill 

1.032 

.  ir>i 

.029 

■     .006         .074 

.079 

.065 

.023 

15° 

119 

55.  25 ' 

12.12 

8.84 

4.  91     4.  84 

8.34 

2.08 

1.62 

1.65  J 

99.65 

A3.  Ill 

.921 

.119 

.055 

.  0<>8         .  121 

.149 

.iXU 

.017 

1 

' 

1 

120 

61.50 

16.79 

3.48 

2.23  1  1.96 

5.44 

4.78 

2.38 

trat-e  !  0. 36     tmce 

1.22 

100. 14  i  2.  727 

A3.  Ill 

1.025 

AM 

Ar>2 

.030  ,       .(W9 

1 
1 

.096 

.077 

.025 

1 
.017  , 

1 

15° 

RANG  3.     A  LI 

4.46  !    :\.n 

CALICAL 

nc.    TOXALASl 
2.  45 

2. 

1 

60.61 

16.61 

1.97 

5.09 

3.10 

0.25 

1.57  1 

! 

99.  22 

B3.  IV 

1.010 

.1(>3 

.012 

.071          .078 

.079  ' 

.050  1 

.003 

1 

1 

2 

60.40 

16.89 

1.88 

3.  72     3.  82 

1 

7.25  ■ 

3.80 

0.77 

0.  20  1  0.  09 

none 

0.61 

0.16  !  0.12 

1 

0.  m 

99.87 

A1.I 

1.007 

.165 

.012 

.052  '       .09t; 

1 

.  129 

.0t)l 

.008 

1       .008 

1             1 

.001  1       .002  I     

3 

• 

64.67 

16.62 

0.51 

0.  76     2.  26 

9.  50 

4.10 

0.34 

0.  37     0. 08 

0.51 

0.12     trace  1  0.02 

99.86 

Al.  I 

1.078 

.163 

.003 

.011          .047 

.169 

.066 

.003 

1 

.006 

.001       —    '    — 

4 

60.09 

16. 43 

2.28 

3.  01     4.  37 

5.76 

4.52 

0.70 

1.16     0.20 

0.07 

o.m 

0. 12     0. 12  i  trace 

99.80 

Al.  I 

1.002 

.161 

.014 

.042         .109 

1 

.103 

.072 

.007 

.008 

.001          .002       

5 

61.  37 

15.  41 

3.15 

3  89  i  3.  48 

4.42  , 

3.  76 

0.34 

2.  70  I  0. 29 

0.60 

0.08     0.47  1  0.08 

100.04  i 

Al.  I 

1.023 

.  151 

.020 

.054 

.087 

.078  1 

.0«50 

.003 

1 

1      1 

.001          .007          .001 

6 

63.82 

16.  53 

1.28 

2.93 

1.99 

5.57 

4.12 

0.77 

1.82 

1. 10     trace 

trace  ; 

99.93  1  2.689 

A3.  Ill 

1.064 

.162 

.008 

.040  j       .050 

1 

.100  I 

.0»;6 

.008 

; 

— 

— 

1 
1 

7 

64.22 

16.36 

2.93 

2.50  1  1.94 

5.  85  i 

3. 96 

0.73 

0.84 

■  0.  21 

1 

trace 

99. 54     2. 598 

A3.  Ill 

1.070 

.160 

.018 

.035         .049 

.104 

.ow 

.008 

1 

.003 

— 

! 

8 

57.56 

13.83 

2.46 

3.  6:^     4. 67 

7.27 

3.96 

0.48 

2.66 

3.50  •  0.17 

trace    trace  ' 

100. 19  : 

A2.  II 

.959 

.136 

.015 

.060 

.117 

.130 

.064 

.005 

'                                i       .002 

—       

9 

56.63 

17.01 

6.15 

2.80 

4.08 

6.83 

4.48 

0.25 

L17  1  1  0.02     0.18 

0.28 

0. 05     none 

100. 02  ! 

1 

Al.  I 

.944 

.164 

.039 

.039 

102 

.121 

.072 

.003 

.002 

.002 

.001 

— 

10 

59.56 

16.10 

6.28 

3.02 

3.08 

'  6.32 

3.09 

0.80 

0.44 

1 

0.18     1.80 

1 

100.67 

AS.  Ill 

1         .993 

.158 

.039 

.042  1      .077 

1 

.112 

.065 

.006 

.001         .023  1 

DOSALANE PLACEROSE. 
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ORDER  4.     QUARDOFELIO.     A  USTRARE— Continued. 
SUBRANQ  4.    DOSODIC.    TOXALOSE— (Vmtinued. 


Incluedve. 


Norm. 


lxx»alitv. 


Analyst. 


Reference. 


Author's  name. 


Remarks. 


i  Q  14.8 
I  or  10.6 
I  Hb  28. 8 
I  an  29. 5 

'<  Q  17.0 
I  or  7.8 
I  ab  -27. 8 
I  an  29. 7 

Q  9.5 
or  12.2 
ab24.r> 
an  '26. 4 

Q  9.3 
or  12.8 
ab  28.3 
an  19.2 

Q  10.7 
or  12.8 
ab^.  I 
an  '20. 3 

Q  i:>.8 
or  9.5 
abl7.8 
an  18.9 


di      2.7  1 
hv     5. 6 
mt    5.3  j 


di      3.7  '■ 
hy     7.7 
'mt    5.3  I 

di    15.6  ' 
wo    1.6  . 

mt     7.4  I 


di     19.1 
hy     2.6 

mt    4.7  I 


di  1.3  I 

hy  6. 8 

mt  1.4  i 

hm  3.7  I 

dl  17.     ! 

hv  5.6  1 

mt  1'2.8  i 


Kaiineni,  Methana,        A.  Ri)hrig. 
Greece. 


Mount  Chelona,  '■  A.  Rnhrip. 

Methana,  iirewe. 


Mount  Chondos,  A.  Rr^hritr. 

^Egina,  Greece. 


Mytilene  Island,  T.  M.  Chatard. 

iEgean  Sea. 


Acropolis,  Pergamon,  ,  R.  I^peius. 
Asia  Minor.  j 


Richmond,  Cape  Col-  ;  Feder. 
ony.  j 


•  J  I  Mount  Lambie, 


Q    11.9     di 

or  13.9    hy    '2.3  1      Rydal,  New'South  I 
\Vales. 


A.  Liversidmre. 


ab  40. 3 
an  17.2 


mt     5.1 


I 


H.  S.  Washington, 
J.G.,  Ill, 
p.  150,  1895. 

H.  S.  Washington, 
J.  G.,  Ill, 
p.  150,  1895. 

H.S.  Washington, 
J.  G.,  Ill, 
p.  150,  1895. 

J.  S.  Diller, 

B.  U.  S.  G.  8.,  79, 
p.  29,  1891. 

R.  Lepsius, 
Geol.  V.  Attika,  Ber- 
lin, 1893,  p.  169. 

E.  Cohen, 
N.J.K.B.V., 
p.  240,  1887. 

A.  Liversidge, 
J.  R.  Soc.  X.  S.  W., 
XVI.,  p.  44,  1883. 


Hornblende- 
hynersthene-  , 
anuesite.  | 

Hypersthene-     | 
andesite. 


'  Hornblende- 

augite- 
'      andesite. 

i  Quartz-basalt. 

i 

[  Biotite-dacite. 
Quartz-dial  ase. 


Quartz- 
porphyry. 


Near  andose. 


Near  andoee. 


SUBRANG  5.     PERSODK'.     PLACEROSE. 


FeSs 
NiO 
8rO 

mo 

8rO 
LisO 


SO, 
Fe§, 
8rO 
LijO 

SrO 


0.08 

Q    14.3 

0.02 

1  or     4.4 

trace 

■  ab  32.0 

trace 

an  26.7 

trace 
trace 


trace 
none 


Q    Zi.H     hy  15.6 
or     1.7     mt    '2.8 
i  ab  26.2 
an  22.0 
C      3.2 


di  7.6 
hv  10.2 
mt  2.R 
11      1.1 


Ely,  Minnesota. 


G.  F.  Sidener. 


St.  Augustine  Vol-       ,  W.    F.    Hille- 
cano,   Cook    Inlet,  brand. 

Alaska. 


N.  H.  Winchell,  I  Felsite. 

23A.R.G.Nh.S.Minn..! 
p.  204,  1895.  I 


Q  21.1 
or  1.7 
ab  34.6 
nn  '26. 1 


fli  HI     English  Mountain, 


W.     F.     Ilille- 


wo  3.0        Placer  County,  Cal-  ,       brand. 


mt    0.7 
il      0.9  I 


ifornia. 


trace 

Q    1'2.« 

0.34 

or     3.9 

trace 

'  ab  37.7 

none 

an  22.8 

Ji    ■»  «  I  Ophir,  Placer  Count V,     W,     F.    Ilille- 
mt  3!2        California.  brand. 

il      li2  I 


I 


Q  21.9 
or  1.7 
ab  31.4 
an  21.7 
C      1.0 

Q  '21.0 
or  4. 4 
Hb  34.6 
an  2t.  5 

Q  '22.  X 
or  4. 5 
ab  33.5 
an  24.5 

Q  11.5 
or  2. 8 
ab  33.5 
an  18.3 


h.v  12.8  I  Jennv  Lind,  Cala- 
j7^  f  j  I      veras  County,  Cal- 
I      ifornia. 


W.     F.    Hille- 
brand. 


I 
Jll    2.8  ,  Pebblv  Beach,  Santa  ,  W.  8.  T.  Smith, 
^y   "•*        Catalina  Island, 
mt   1.9        California.  i 

<}}    3.7  I  Xico  Island,  Lake 
mi  4:2  I      Chalco,  Mexico. 


A.  Rc'ihrig. 


di  15.4  I  Caman's,  Baraiiia 
'Z  li  I      River,  British 
I      Guiana. 


J.  B.  Harrison. 


ZrO, 

trace 

Q     10.9 

CI 

0.06 

or     1.7 

8 

none 

ab  37.7 

CoO 

none 

an  '24.7 

Cu 

0.04 

Pb 

none 

di    6.9  I  Mazaruni  District,         ,  J.  B.  Harrison. 
Jjy   II  I      British  Guiana. 


rn         none 

Q 

19.7 

or 

4.4 

ab  28.8 

an 

26.4 

di    3.8  I  Bandai  San,  Japan, 
hv    6.3  '      * 

mt    9.0 


Shimidzu. 


G.  F.  Becker, 
I      18A.R.U.S.G.S.,III, 
p.  52,  18im. 

W.  Lindgren, 
I       B.  U.  S.  G.  S.,  148, 
;      p.  212,  1897. 

W.  Lindgren, 

14  A.  R.  r.S.G.S.,II, 
p.  262,  1894. 

'  H.  W.  Turner, 

14A.R.  U.S.  G.  S.,II, 
p.  473,  1894. 

W.  S.  T.  Smith, 
Pr.Cal.Ac.Sc.,Geol.I, 
p.  25,  1897. 

I  H.  Lenk, 

I       Btr.  G.  Mex.,  II, 

'       p.  233,  1899. 

,  J.  H.  Harrison, 

Rep.  (t.  N.  W.  Dist. 
1>.  12,  1898. 

.  J.  B.  Harrison, 
I      Priv.  Contrib. 


T.  Wada, 

Mt.D.Ge8.08tas.,V., 
p.  74,  1889. 


Augite-bronz- 
ite-andesite. 


Augite-granite. 


I 


Dike  rock,  al- 
lied tocamp- 
tonite. 

Porphyrite. 


Porphyrite. 


Hornblende-         Bomb, 
andesite. 


Diabase. 


Not  fresh. 
Dried  at  100°. 


Mica-diorite.         Dried  at  100°. 


Augite-andes-        MnO  high? 
ite.  '  Alkaliescorr.  of. 

I      N.  J.,  1890,  II, 
p.  102. 
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1 

Al.  I 
2 

AS.  Ill 

3 

A3.  Ill 

4 

AS.  Ill 

5 

A3.  Ill 

6 

A3.  Ill 

7 

A2.  II 

8 

A3.  Ill 


1 

Al. 

I 

2 

Al. 

I 

3 

Al. 

I 

4 

Al. 

I 

5 

B3. 

IV 

6 

A3. 

III 

CHEMICAL   ANALYSES   OF   IGNEOUS   BOCKS. 

CLASS  U.    DOSALANB-Continaed. 
RANG  4.    DOCALCia    BANDASE. 


No. 

SiO, 

AlA 

Fe,0, 
3.26 

FeO 

MgO     CaO 

Na,0  1 

K,0 

H,0-f 

H,0- 

00, 

TiO,     P,05    MnO  j  BaO 

Sum      Sp.  gr. 

1 

56.42 

16.81 

6.92 

3.50     5.64  , 

1.21 

3.07 

2.25 

1.08     0.23 

100.39 

2.625 

AS.  Ill 

.wo 

.165 

.020 

.096 

.088         .101 

.019 

.033 

;       .008         .008 

2 

55.48 

19.61 

4.06 

6.05 

3. 06     8.  75 

0.15 

1.94 

1.18 

1            ! 

1       .     '            (100.28 

AS.  Ill 

.«» 

.192 

.025 

.085 

.077         .156 

.002 

.021 

1 

1                        ' 

RANG  4.     DOCALCIC.     BANDASE. 


54.61  15.23 
.910  .149 

56.44  16.17  I 

.  941  .  158 

60.50  15.  a5 
1.008  .156 

59.55  18.08 

.  WH  .  177 

57.  ()9  I  17.43 

.W2  I         .170 

I 

60.50  I  15.05 
I 
1.0l»S  I         .147 

51.15  15.92  , 

.  S.=»3  ,         .  156  j 

63.41  1  16.50 


3.51  I 

I 
.022 

7.72 

.049 

6.27    ; 
.039 

2. 15 

.014  ! 

0.94  j 

.006 

1.43  j 

.009  ' 

9.34 

.05J<  i 

I 

2.53  I 

.015  . 


4.80 

.067 

3.00 

.042 

2.8i) 

.040 

3.13 

.W8 

4.09 

.057 

6. 07 

.085 

2.87 

.040 


4.  69  j  7.  41  1. 46  2.  70       2. 47 

I 

.117  i       .132           .023  .029 

2.02  10.13  1.17  '  1.18       2.37 

.a'il  .180           .019  .013 

3.82  6.51  1.65  2.24       0.84 

.09«*.  .116           .027  .023 

1.40  9.:^  1.5:^  2.06.     2.27 

.035  ,ltW           .024  .022 

4.80  7.18  1.69  3.06  .     2.83 

.120  .128            .030  .033' 

3.11  8.61  1.83  I  2.02  '     0.21 

.078  .l.\i            Am  '  .021 

6.48  10.40  1.19  1.61        0.11 

.162  .ls5            .019,  .017 


0.32 


1. 46  i  0. 86 


I 


.011 


3.36     2.74     5.80       1.90       2.26       1.55 
.047         .069         .103  .1^30  .024 


0.44 
.006 


0.35 

0.09 

0.11 

100.11 

.003 

.001 

.ow 

.001 

100.50 
100.67 

2.69 

0.39 

0.24 

100.51 

.003 

.003 

0.43 

0.18 

100.32 

.003 

.002 

1.12 

0.  M 

100.29 

.oos 

.i«k.i 

O.Wi 

0.09 

99.66 

— 

.ilOl 

0.10 

tratt* 

UX).  15 

2.498 

.001 

RANG  4.     IXKTALCIC.     BANDASE. 


I 


58. 57  It).  10  2.  vS9  I 

I 

.976            .158  I  .OIH 

5«i.4l  15.19  l.tiO 

.940            .149  .010 

55.97  15.60  1.21 

.  933            .  i:<\  .  007 


55. 16 

17.51 

.919 

.172 

52.94 

14.70 

.882 

.144 

52.31 

18.35 

.872 

.180 

2.52 

.016 

5.90 

.087 


6.12 

.085 
6.24 

.087 

6.28 

.088 
5.83 

.081 

i 

7.80 

.106 

11.06 
.IM 


2.:« 

.058 

7.18 
.180 

6.8:^ 

.171 

4.35 

.109 

4.49 
.112 

1.00 

.025 


7.:^  2.11  1.01 

.132            .034  .011 

6.77  2.21  l.M 

.121            .{.m  .014 

7. 31  2.  23  1.  25 

I 

.i:«        .c««;  .014 

8.50  l.Ki  1.08 

.151           .029  .012 

6."56  3.09  0.(M 


1.27     0.21     none    1.41 

.018 


I 


2.00     0.08 


1. 85     0. 18 


2.01 


I 


.117 


.060 


2.04 


0.ti9 

.1109 

1.11 
.013 

0. 18     none    0. 64 

I 

4.86 


0.37  0.  IS     traiv     100.07 

.003  .002 

0.05  0.11                   100.06 

.  IV2 

0.  IH  O.CXS                ^  10l\10 

.001  .oi»i 

0. 21  0.  15     trat-e     100. 17 

.  vnf2         .  002       


r.33       2.90       0.49  '■    0.35 

.130  .047  .005  I 


99.04 


I 


99.69 


DOSALAKE BANDOSE. 
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ORDER  4.    QUARDOFELIC.     A  USTR  A  RE— Continued. 

SUBRANG  1.    PREPOTASSIC.    SA0AM06E. 


Inclusive. 

I 
Norm.         1             Locality. 

Analyst.        !              Reference. 

1 

Author's  name.  ;       Remarks. 

1 
^  JSI    ^l^^A    Monte  Rado, 
llWo    ""'   '•'        n.LakeBol8ena, 
an  28.1                        Italy. 
C      1.2 

^  ??l    K  ^?S  i  Hokizawa, 
ll\l    ^'  '-'        Sagami,  Japan. 

an  43.4 

L.  Ricciardi. 
Not  stated. 

C.  Klein, 
Sb.  Berl.  Ak.,  p.  119, 
1888. 

T.  Harada, 

Die.  Jap.  Inseln. 
Berlin,  1890,  p.  118. 

Augite-andes- 
ite. 

Tonalite. 

Also  in  N.  J.  B. 
B.,  VI,  p.  33, 

1889. 

SUBRANG  2.    SODIPOTA.SSIC. 


ZrOt 

80, 

CI 

8rO 

LlsO 


SO. 
CI 


80| 


none 

none 

none 

0.04 

trace 


0.85 
trace 


Q    13.6  di     7.9 

or  16.1  hy  12.6 

ab  12. 1  mt    5. 1 

an  27.0  il      1.5 


Q    23.5  di  11.5 

or    7.2  mt  9.7 

ab  10.0  hm  1.1 
an  85.0 

Q    23.4  di  2.2 

or  12.8  hy  8.6 

ab  14.1  mt  9.2 
an  29.5 

Q    21.2  di  8.7 

or  12.2  hy  3.0 

ab  12.6  mt  8.2 
an  36.4 

Q    10.7  di  4.9 

or  18  8  hy  16.4 

ab  15.7  mt  1.4 
an  29.7 

Q    19.4  di  7.7 

or  11.7  hy  14.1 

ab  15. 7  mt  2. 1 

an  26. 7  ap  2. 5 


Q  10.2 
or  9.5 
ab  10.0 
an  83.4 


ap 

di  14.1 
hy  9.7 
mt  7.9 
il  0.9 
hm   3.5 


Zosel  District, 
Daylight,  Montana. 


Koijarvi,  Urjala, 
Finland. 


Unkersdorf,  Saxony. 


Monte    Cimino,    Vi- 
terbo,  Italy. 


Monte    Cimino,    Vi- 
terbo,  Italy. 


Lava  of  1888,  Vulca- 
no,  iEolian  Islands. 


Seven  Pago<ias, 
Chingelput, 
Madras,  India. 


S.  ^l'\  ^'t  ^Ji  I  Singalang  Volcano, 

or  13.3  mt    8.6  j        s^^.^tra. 

an  28.6 

C      0.4  I 


H.  N.  Stokes. 


A.  W.  Forslx?rg. 


W.  Bnihns. 


L.  Ricciardi. 


L.  Ricciardi. 


L.  Ricciardi. 


P.  Bruhl. 


K.  Sillib. 


W.  H.  Weed, 
B.  U.  8.  G.  S.  168,  p. 
119,  1900. 

J.  J.  Sederholm, 

Finl.  G.  Und.Bl.,18, 
;      p.  49, 1890. 

I  W.Bruhns, 

I      Z.D.G.G.,  XXXVIII, 
p.  752, 1886. 

A.  Verri, 
B.Soc.G.Ital.,VIII, 
p.  403, 1889. 

A.  Verri, 
B.Soc.(T.Ital.,VIII, 
p.  403, 1889. 

G.  Mercalli, 
Gior.  Min.,III,p.  110, 
1892. 

T.  H.  Holland, 
Rei\  G.  S.  India, 
XXX,  p.  35, 1897. 


A.  Merian, 

N.J.B.B.,III,p.302, 

i8a5. 


Andesite-por-     ,  Not  fresh, 
phyry.  ' 

I 
Uralite-por-        !  Also  in  T.  M.  P. 
phvrv.  I      M.,XII,p. 

120,1891. 


Augite-  I 

homblende- 
porphyrite. 


Andesite. 


Andesite. 


Andesite. 


AugitcHliorite. 


Hyi>ersthene- 
andesite. 


Alkalies? 


Alkalies? 


Nearly  in  salfe- 
mane.  Ali?oin 
(2.J.G.8., 
LIII,  p.  409. 
1897. 


SUBRANG  3.     PRESODIC.     BAXIMKSE. 


ZrO, 

0.09 

Q    21.3 

di 

4.5 

C^ 

none 

or    6. 1 

hv 

10.0 

0.02 

ab  17.8 

mt 

4.2 

NiO 

trace 

an  31.4 

il 

2.8 

SrO 

trace 

ZrO, 
CrA 

0.14 

Q    10.6 

di 

4.8 

0.06 

or     7.8 

hv 

24.8 

ab  18.3 

mt 

2  3 

an  27. 8 

11 

1.4 

Cr,0, 

0.04 

Q     9.7 

di 

6.0 

Li,0 

trace 

or     7. 8 

hv 

23.1 

ab  18. 9 

mt 

1  6 

an  28.6 

il 

2.0 

ZrO, 

0.02 

Q    13.5 

di 

4.6 

Fe& 

0.03 

or    6.7 

hv 

16.2 

C^, 

trace 
004 

ab  16.2 

mt 

8.7 

an  36.4 

il 

1.2 

Nla 

0.01 

8rO 

trace 

Q    10.0 

di 

6.3 

or  none 

hv 

20.8 

ab  26.2 

mt 

3.7 

an  26.1 

Q     9.7 

hy 

17.9 

or    2.8 

mt 

8.6 

ab24.6 

an  85.6 

li  «  '  '^tone  Run,  Cecil 

County,  Maryland. 


Georgetown,  District 
of  Columbia. 


Triadelphia,  Mont- 
gomery County, 
Maryland. 

Octoraro  Creek,  Cecil 
County,  Maryland. 


S.3  I  Ely,  Minnesota. 


Granite  Falls,  Yellow 
Medicine  County, 
Minnesota. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Ilille- 
brand. 


W.  F.  Hille- 
brand. 


C.  F.  Sidener. 


H.  N.  Stokes. 


A.  (t.  Ixonanl,  Quartznliorite. 

B.  r.  S.  G.  S.,  168,       I 
p.  45,  1900. 


G.  H.  Williams, 

15  A.  R.  r.  8.  G.  S., 
p.  673,  1895. 

G.  H.  Williams, 

15  A.  R.  i:.  S.  G.  S., 
p.  (573,  1895. 

A.  (i.  Leonard, 
B.  U.  S.  G.  S.,  168, 
p.  45,  1900. 


N.  H.  Winchell, 
23  A.  R.  G.  Nh.  S., 
Minn.,  p.  204,  1895. 

W.  S.  Bavlev, 
B.  r.  S.  G'.  S.,  150, 
p.  286,  1898. 


Biotite-<liorite. 


Biotite-diorite. 


Quartz-diorite. 


Felsite. 


Gabbro. 


Sum  low. 
Not  fresh. 
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CHEMICAL    ANALYSES    OF   IGNEOUS    BOCKS. 


CLASS  IL    DOSALAN£-Continued. 

RANG  4.    DOCALCIC.    BANDASB-ConUnued. 


No. 

SiO,* 

AlA 

FeA 

FeO 

MgO     CaO 

Na,0 

K,0 

il,0-f  .H,0— 

CO,      TiO, 

1           I 
PjOj    MnO  1  BaO 

Sum     1  Sp.  gr.  1 

1 

7 

56.74 

18.80 

0.15 

6.91 

5. 57     7.  M 

2.32 

0.77 

■ 
1.09 

0. 20     0. 07 

99.915 

i.  876 

A3.  Ill 

.we 

.184 

.001 

.096 

.  139         .  131 

.037 

.008 

.001       .001 

270 

8 

61.58 

15.  89 

2.19 

5.50 

2.  69  1  (J.  49 

3.04 

0.51 

1.  26     0. 16 

none    0. 63 

0  12    0.20  '•  o.m 

100.38 

Al.  I 

1.026 

.160 

.014 

.076 

.067         .116 

.049 

.006 

1 

.008 

.001         .003  ' 

9 

56.  51 

18.10 

4.26 

2.eyH 

4.52  ;  8.15 

3.  23 

1.15 

0. 69     

0.48 

0.14     0.11     0.04 

100.10 

Al.  I 

.942 

.177 

.027 

.WS 

.113         .145 

.051 

.013 

.006 

1 
.001  1     .002      

1 

10 

57.04 

19.11 

4.37 

2.48 

3.94  :  7.34 

3.  48 

1.16 

1. 09  •  

0.47 

0.  08     0. 12 

trace? 

100.70 

Al.  I 

.951 

.187 

.027 

.035 

.  099          . 131 

.i>.5t; 

.013 

.006 

i 
.001  i     .002 

1 

— 

11 

53.19 

17.12 

4.35 

5.16 

3.  98  [  9.  39 

2.79 

0.28 

1.  21  .  0. 17 

1.34 

0. 13  1  trace  ,  trace 

100.05 

Al.  I 

.8S7 

.   .168 

.027 

.072 

IOC  ;       .168 

.045 

.003 

! 

.016 

1 

.001'            ' 

12 

60.96 

18.06 

1.42 

2.  48  1 

5. 09  '  6.  67 

j 

2.39 

0.28 

1.26     

1 

0.04  '  1.10 

0.  25     0.  34 

100.34 

2.856 

A2.II 

i.oir. 

.177 

.009 

.03.5  1 

.127         .120 

.039 

.00:J 

.014         .002         .005 

j 

13 

60.35 

18.71 

2.10 

2.15  ' 

4.08     7.18 

1..M 

0.32 

1.50 

0.08 

0.  70     0. 29  1  0.  66 

99.67  1 

A2.  II 

1.006 

.m\ 

.013 

.OliO 

. 102          . 128 

1 

.025 

1 

.003 

.009  ,      .002         .009 

14 

52.  02 

17.14 

7.96 

3.52 

3.13 

11.57 

2.38  ' 

0.60 

0.28 

'  trace   trace 

99.  45     2.  76 

A3.  Ill 

.867 

.168 

.050 

.019 

.078 

.207 

.(m 

.006 

1 

;    16° 

15 

59.25 

16.  75 

4.00 

4.82 

3.81 

6.88 

2.56  I 

1.92 

n.d. 

trace 

j 

99.99 

A3.  Ill 

.988 

.164 

.025 

.Oti7 

.095 

.12:^ 

.041  , 

.020 

1 

1 

16 

58.30 

16.14 

4.76 

4.50 

2.68    10.96 

1.74 

0.94 

n.  d.     ! 

1 

i 

100.02  1  2.842 

A3.  Ill 

.972 

.158 

.030 

.062 

.067         .1% 

i 

.J: 

1 

.010 

1 

' 

17 

60.50 

20.40 

1.49 

2.93 

2.  91   1  6.  20 

3.48 

1.32 

0.50 

99.77 

A8.  Ill 

1.008 

.200 

.009 

.040 

.073  '       .110 

.050 

.013 

1 

18 

62. 21 

15.  (>0 

5.26 

1.36 

2.61  i  6.55 

2.  50 

1.63 

2.  25 

1 

99.97 

A3.  Ill 

1.035 

.153 

.033 

.019 

.065 

.117 

.040 

.017 

j            1 

1            1 

1 

1 
1 

19 

56.31 

20.  83 

4.13 

1.87 

4.91 

7.54 

1.85 

1.07 

1.23 

. 

99.74  j 

A3.  Ill 

.939 

.201 

.025 

.026 

.  12:1 

.134 

.030 

.012 

• 

1 

20 

54.39 

17.85 

6.53 

4.71 

3.98 

6.  37 

2.W 

1.05 

2.59 

'. 

100.46 

A3.  Ill 

.907 

.175 

.041 

.  065 

.100 

.114 

.048 

.011 

1 

21 

53.14 

17.82 

8.69 

1.98 

4.  5S 

7.26 

1.51 

1.18 

3.26 

99.42 

A3.  Ill 

.886 

.174 

.OM 

.028 

.115 

.129 

.024 

.018 

1 

(99.52) 

22 

62.42 

17. 15 

1.02 

5.91 

2.14 

6.39 

1     2.09 

1.21 

0.53 

1.45 

0.29 

100.60  '■ 

A3.  Ill 

l.WO 

.168 

.006 

.082 

.a54 

.114 

1 

.034 

.013 

.010 

.owi. 

23 

56. :« 

17.48 

5.30 

2.  72 

3.10 

10.89 

... 

1.38 

0.52 

0.33 

1 

.    99.87     2.468 

A3.  Ill 

.936 

.171 

.033 

.038 

.077 

.1»1 

.029 

.015 

.004 

24 

55.83 

18.96 

5.64 

3.23 

2.  76  1  7.  40 

;       3.12 

1.17 

!     1.20 

0.32 

1 

99.63     2.647 

A3.  Ill 

.981 

.186 

.036 

.045 

.068 

.132 

1 

i         .050 

.013 

.au 

DOSALANE — BANDOSE. 
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ORDER  4.     QUARDOFELIC.     AUSTRARE— Continued. 
SUBRANG  3.    PRESODIC.    BANDOSE— ConUnued. 


Inclusive. 


Norm. 


I  Q    10  8     hy  26  5 
or    4.4     mt    0.2 

,  ab  19. 4 

I  an  36. 4 
C      0.8 


FeSs 
NiO 
8rO 
LWO 

Li,0 


SrO 
Li,0 


Fe& 
CraOa 


??• 


trace 
trace 


CI 


Locality. 


Mount  Morrison, 
Denver  Colorado. 


0.06 
trace? 
trace? 
trace 

trace? 

0.04 

trace 


0.02 
trace 


0.94 
none 


Q  21.5  di  3.5  i  Karluk,  Kadiak  Is- 

'  or    3.3  hy  12.2  i      j    Alfl«kfl 

;  ab  25.7  mt  .3.2  .        **°^»  AiaSKa. 

an  28.1  il  1.2  ; 

Q  10.9  di  7.1     Lassen  Peak, 

^Sb26:'7  m\  ell      California. 

an  31.4  il  0.9  I 


Q    11.2  di  2.9 

or    7.2  hy  8.8 

>  ab  29. 3  mt  6. 3 

an  32. 8  il  0. 9 


Q  10.4 
or  1.7 
ab  23.6 
an  33.4 


di 
hy 
mt 
il 


10.6 
9.5 
6.3 
2.5 
0.9 


Q 

23.1 

hy 

14.3 

or 

1.7 

mt 

2.1 

ab  20.4 

11 

2.2 

an 

33.4 

C 

1.5 

Q 

28.3 

hv 

11.3 

or 

1.7 

m*t 

3.0 

ab  13. 1 

11 

1.4 

an 

35.6 

C 

2.8 

Q 

11.8 

di 

16.9 

or 

8.3 

wo 

0.8 

ab20.4 

mt  11.5 

an 

34.2 

Q 

15.5 

di 

4.5 

or 

11.1 

hy  12.8 

ab21.5 

mt 

5.8 

an 

28.6 

Q 

19.9 

di 

17.3 

or 

5.6 

hy 

2.5 

ab  14.6 

mt 

7.0 

an 

33.4 

Q 

18.4 

hy 

11.3 

or 

7.2 

mt 

2.1 

ab26.« 

an 

30.6 

C 

2.8 

Q 

24.9 

di 

4.5 

or 

9.5 

hy 

4.4 

ab21.0 

mt 

4.4 

an 

26.7 

hm 

2.2 

Q 

17.7 

hy 

12.4 

or 

6.7 

mt 

5.8 

abl5.7 

an 

87.3 

C 

2.9 

Q 

12.1 

hy  13.1 

OT 

6.1 

mt 

9.6 

ab25.2 

an 

31.7 

C 

0.2 

Q 

17.5 

hy 

11.5 

(»r 

7.2 

mt 

6.5 

ab  12.6 

hm 

4.2 

an 

a5.9 

C 

0.8 

Q 

24.0 

hy 

15.4 

or 

7.2 

mt 

1.4 

ab  17.8 

an 

31.7 

C 

0.7 

Q 

16.1 

di 

14.7 

or 

8.3 

hy 

1.5 

ab  15.2 

mt 

7.7 

an 

35.3 

Q 

13.5 

di 

2.3 

or 

7.2 

hy 

6.3 

ab  26.2 

mt 

8.1 

an 

34.2 

il 

0.6 

Suppan's  Mountain, 
Tehama  County, 
California. 

Grass  Valley,  Nevada 
County,  California. 


Smith's  Post  Island, 
EssequilK)  River, 
British  Guiana. 


Smith's  Post  Island, 
Essequibo  River, 
British  Guiana. 


PortafSuela,  Yate 
Volcano,  Pata- 
gonia. 

Great  Ayton,  Eng- 
land. 


Analvst. 


L.  G.  Eakins. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


Reference. 


W.  Cross, 
B.  U.  S.  G.  S.,  148, 
p.  159,  1897. 


Author's  name.       Remarks. 


Enstatite- 
<liabase- 
porphyry. 


G.  F.  Beiker,  Diorite. 

18  A.  R.  U.  S.  G.  S., 
Ill,  p.  42,  1898. 


J.  S.  Diller. 

B.  r.  8.  G.  S.,  79, 
p.  29,  1891. 


W.  F.  Hille-       i  J.  S.  Diller, 
brand.  B.  I'.  S.  G.  S.,  148, 

p.  196,  1897. 


'  Quartz-basalt. 

! 

j      ypersthene- 


andesite. 


I 


H.  X.  Stokes.     I  W.  Lindjsren,  '  Diabase. 

17  A.  R.  r.  S.  G.  S.,    I 
I       II,  p.  71,  1896. 

J.  B.  Harrison.  ,  J.  B.  Harrison,  Diorite. 

I      Rep.  G.  Esseq.  Riv., 
1900,  p.  43. 


J.  B.  Harrison. 


H.Ziegenspeck. 


J.  E.  Stead. 


Castle  Rock,  Tyne-      |  J.  E.  Stead, 
mouth,  England. 

Valine  de  Barboull-        A.  Pisani. 
i^re,  Pyrenees 
Mountains,  France.  I 


San  Pedro,  Cabo  de    i  Kottenhain. 
Gata,  Almeria, 
Spain. 

Amsdorf,  Riesenge-     .  Herz. 
birge,  Silesia.  , 


J.  B.  Harris<^)n, 
Rep.  G.  Esseq.  Riv  , 
1900,  p.  43. 

H.  Ziegenspeck, 
In.  Diss.,  Jena, 
,       1883,  p.  29. 

.  J.  J.  H.  Teall, 
1      Q.  J.  G.  S.,  XL, 
p.  224,  1884. 

'  J.  J.  H.  Teall, 
I      Q.  J.  G.  S.,  XL, 
I      p.  235,  1884. 

I  A  Lacroix, 

B.  S.  C.  G.  Fr., 

XI,  No.  71,  p.  31, 1900. 

I 

A.  Osann, 
1      Z.  D.  G.  G.,  XLIII, 
p.  702,  1891. 

L.  Milch, 
!      N.  J.  B.  B.,  XII, 


Lupsa  Valley,  Per- 
sanyer  Mountains, 
Hungary. 

Szeke\vko,  Sieben- 
burgen,  Hungary. 


Lava  of  1888.     Vul- 
cano,  MoM&n 
Islands. 


Kaimeni,  Methana, 
Greece. 


Kosona,  Methana, 
Greece. 


Herbich. 


p.  213,  1899. 


J.  Budai, 

F.  K.,  XVI,  p.  267, 
1886. 


J.  V.  Szadeczky.    J.  v.  Szadeczkv, 

F.  K.,  XXll,  p.  324, 
1892. 


L.  Ricclardi. 


A.  Rohrig. 


A.  Rohrig. 


G.  Mercalli, 
Gior.  Min.,  Ill, 
p.  110,  1892. 


H.  S.  Washington, 
J.  G.,  Ill,  p.  150, 
1895. 

H.  S.  Washington, 
J.  G.,  Ill,  p.  150, 1895. 


Diorite. 


Basalt? 


Andesite. 


Andesite. 


Hornblende- 
granite. 


Ilypersthen'"- 
dacite. 


Lamprophyr 


Diabase. 


Labradorite- 
porphyry. 


Andesite. 


Hornblende- 
andesite. 


Homblende- 
andesite. 


Dried  at  105®. 


Drie<l  at  110*». 
Secretion  in  No. 
49,  tonaloee. 


Dried  at  110®. 
'^Altered." 


Dried  at  110®. 


Sum  low. 


Near  tonaloee, 
cf.  No.  83. 
CalctolOO^? 

Calc.  to  100%? 


Near  tonalose. 


Segregation  in 
No.  114,  ton- 
aloee. 

Segregation  in 
No.  55,  yel- 
lowstonoee. 
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CLAS8  II.     D08ALANEr-Contiiioe<L 
RAXG  4.    DOCALCIC.    BAXDASK-Omdinwd. 


No. 

SiO, 
66.87 

AlA 

Fe,0, 
2.52 

1.80 

MgO 

CaTi 
9.20 

Na,0 

K,0 

H,0^  H,0- 

CO, 

TiO,  '  P/)j    MdO    BjiO       Sam      Sp.gr. 

25 

22.40 

2.99 

1.80 

0.39 

2.66 

0.16 

99.  79     2. 268 

AS.  in 

.m 

.219 

.016 

.02ft 

.074 

.IM 

.029 

.ooc 

.008 

1 

26 

59.06 

15.51 

3.7« 

5.40 

3.67 

6.56 

2.50 

1.08 

n.d. 

0.18      1.40 

100.31 

AS.  Ill 

.9M 

.1JV2 

.024 

.075 

.092 

.117 

.040 

.011 

.001         .OUO 

27 

59.17 

17.12 

2.a3 

5.69 

4.04 

7.24 

2.23 

0.30 

1.35  ! 

j 

1 
99.77 

AS.m 

.991 

.168 

.014 

.079 

.101 

.128 

.95 

.oot 

28 

57.47 

19.20 

3.83 

3.22 

0.49 

9.a5 

2.47 

1.36 

0.39 

0.12 

timce 

0.97 

99.10     2.738  \ 

B8.IV 

.M« 

.188 

.024 

.(H4 

.012 

.1«7 

.010 

.015 

.014 

ao 

CLASS  II.     DOSALANE. 

RANG  1.     PERALKAUC.     rMPTEKASE. 


1 

58.04 

17.24 

2.49 

1.24 

1.79 

3.50 

3.37 

10.06 

1.95 

0.30 

0.22 

trace 

100.58 

1 

.9«7 

.109 

1 

.015 

.017 

.045 

.WK2 

.QeA 

.107 

.004 

.002 

.09 

A2.II 

100.49 

2 

61.28 

14.71  1 

1.21 

2.85 

1.69 

5.61 

2.99   , 

7.70 

0.43 

0.28                 0.41 

0.16 

trace 

0.72 

100.16 

A1.I 

1.021 

.144  I 

1 

.007 

.010 

.012 

.100 

.018 

.082 

.006 

.001 

.005 

3 

55.49 

14.57  1 

8.68 

0.66 

3.61 

0.68 

1.86 

7.87 

3.96 

1.78 

0.27 

99.43 

2.839 

B2.ni 

.925! 

.143  > 

.051 

.009 

.090 

.012 

.030 

.084 

.022 

.002 

RANG  1.     PERALKALIC.    rMPTEKASE. 


1 

62.99  , 

14.25 

2.78 

5.15 

1.30 

2.72 

4.86 

6.35 

0.18  1 

B2.  III. 

1.060 

1 

.140  . 

.017 

.072 

.083 

.049 

0.78 

.068 

2 

57.49 

16.54 

4.85 

0.63 

4.73 

1.07 

3.79 

7.23 

3.08 

B2.  UL 

.968 

1 

.162 

.080 

.009 

.118 

.019 

.061 

.077 

3 

56.99 

1 

15.65 

3.56 

1.99 

4.43 

3.75 

4.41 

6.50 

2.22 

B2.  ni. 

.990 

.153 

.022 

.028 

.111 

.067 

.071 

.069 

4 

57.33 

14.06  ! 

2.07 

3.59 

3.55 

5.68 

3.34 

6.32 

3.08 

A2.  n. 

.956 

.13H 

.018 

.050 

.0«9 

.102 

.054 

.067 

5 

64.46 

14.96 

0.95 

3.73 

1.36 

.3.30 

4.39 

5.44 

1.07 

A3,  in. 

1.074 

.147 

.006 

0.62 

0.34 

.059 

.071 

.058 

6 

55.26 

16.36 

5.26 

2.90 

1.14 

3.90 

4.08 

8.82 

1.20 

B8.  IV. 

.921 

.160 

.033 

.040 

.029 

.054 

.066 

.093 

7 

57.91 

15.79 

6.81 

0.01 

1.66 

2.99 

6.01 

7.27 

0.34 

A2.  n. 

.9A5 

.154 

.042 

.042 

.053 

.097 

.078 

0. 16  0. 18 

.002  .008 

0.94  0.43 

.012  .003 

0. 83  0.  41 

.010  .003 


I 


1.05 

.013 

trace    none 
0.36 

.005 

0. 65     0. 01 

.008       


0.09 

.001 

trace 


100.92  '  2.732 


100. 89     2. 618 


0.23 
.003 


100.84 


100.16 


99.66 


99.28  ! 


100. 29     2. 516 


2.681 


D08ALAKE ILMENOSE. 
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ORDER  4.    QUARDOFELia     AUSTRA RE— Continued. 
SUBRANO  3.    PRESODIC.    BANDOSE-Oontinued. 


Inclusive. 


8  0.60 


SO,  0.23 


Norm. 


Q    19.4     hy    8.7 
or    2.2     mt    8.7 
ab  15.2 
an  45.6 
C      2.2 


Q    19.6  dl     3.7 

or    6.1  hy  14.2 

ab  21.0  mt    5.6 
an  28. 1 


Q    20.5     hy  18.7 
or    1.7     mt    3.2 
ab  18.3 
an  35.6 
C      0.2 

Q    17.5     dl      7.8 
or    8.3     mt    5.6 
ab  21.0 
an  37. 0 


IxKjality. 


Kakoperato,  Aegfina, 
Greece. 


Obandai.  Bandai  iSan, 
Japan. 


Bandai  San,  Japan. 


Volcano,  New  Britain, 
Pacific  Ocean. 


Analyst. 


Reference. 


A.  Roll  rig. 


Shimidzu. 


Nishivama. 


I  H.  S.  Washington, 

I      J.  G.,  Ill,  p.  150, 1895. 


T.  Wada, 
!  Mt.  D.  Ges.  Ostas.,  V, 
p.  74,  1889. 


Author's  name. 


Homblende- 
andesite. 


Remarks. 


ktion  in 
lo.  19,  da- 
cose. 
Nearly  in  persa- 
lane. 


Nisbivama, 
cf.  K.  J.,  1890,  II, 
p.  102. 


A.  Liversidge.    i  A.  Liversidge, 

1      J.  R.  Soc.  N.  S.  \V., 
!      XVI,  p.  50,  1883. 


Augite-andesite.j  MnO  high? 

I  Alk.  corr.,  cf. 
N.  J.,  1890,  II, 
p.  102. 

Andesite. 


Lava. 


ORDER  5.     PERFP:LIC.     GERMANARE. 

SVBRANG  '1.    DOPOTASSIC.    HIOHWOODOSE. 


Sum  low. 


SO, 
CI 


SO, 
SrO 


trace 
0.38 


0.08 
O.M 


or  .59.6  di  9.7 

ab  14.7  mt  2.6 

an    3.3  il  0.6 

ne   2.0  hra  0.6 

so    4.9  ap  0.4 

Q      3.4  di    16.0 

or  45.6  wo  1.9 

ab25.2  mt  1.6 

an    3.9  il  0.8 


Q  7.6 
or  46.7 
ab  15.7 
an  8.3 
C      1.7 


hy  9.0 

il  1.5 

hm  8.7 

ru  1.0 


High  wood  Gap, 
High  wood  Moun- 
tains, Montana. 


Turnback  Creek, 
Tuolumne  County, 
California. 

Winterbach, 
n.  St.  Wendel, 
Harz  Mountains. 


E.  B.  Hurlbut. 


H.  N.  Stokes. 


Fischer. 


L.  V.  Pirsson, 

B.  r.  S.  G.  S.,  148, 
p.  152,  1897. 

H.  ^y.  Turner, 

B.  U.  S.  G.  S.,  148, 
I>.  217,  1897. 

K.  A.  Lossen, 
Jb.  Pr.  (J.  L-A.,   X, 

p.  266,  1892. 


Trachyte. 


Augite-syenite. 


Augite-syenite- 
porphyry. 


Iron  oxides  and 
TiO,? 


SUBRANG  3.    SODIPOT.V.^SIC.     ILMEXOSE. 


SOs 


SO, 


CI 


0.11 


2.8 
11.5 

ab37.7     hy    5.5 
mt    2.6 


Q      2. 6     ac 
or  37.8     di 


(»r  42.8  hy  6.6 

ab  32. 0  ol  3. 7 

an    .5.3  11  1.6 

C      0.5  hm  4.9 


or  3«.4 
ab  32.5 
an  3.6 
ne    2.6 


dl 

ol 

mt 

il 

hm 

ap 


or  37.3  di  19.1 

ab  2.<*.3  hy  3.0 

an    4.7  rat  3.0 

il  2. 0 

Q      8.6  di  9.5 

or  32.2  hy  4.7 

ab  37.2  *mt  1.4 
an    5. 0 

I  or  51.7  di  8.0 

I  ab  19.9  wo  2.0 

I  an    0.3  mt  7.7 
I  ne    0.« 

i  Q     0.7  ae  6.0 

'  or  43.4  di  9.1 

I  ab  2*^.2  wo  1.3 

so     8.2  hm   3.4 


Beverley, 
I^ssex  County, 
Massiichusetts. 

Gotteskopf, 
n.  Ilmenau, 
Thuringia. 

Gotteskopf, 
n.  Ilmenau, 
Thuringia. 


Gailbaoh,  Spessart, 
Bavaria. 


Heng!=itl>erg, 
n.  Grinima, 
Saxony. 

Madonna  di  Lauro, 
Vetralla,  Viterlx), 
Italy. 

Mte.  Santo,  Naples, 
Italy. 


F.  E.  Wright.        F.  E.  Wright, 

I      T.  M.  P.M., XIX, 
I      p.  318,  1900. 


Fi.«cher. 


Fischer. 


E.  Goller. 


P.  Jannasfh. 


A.  Rnhrig. 


H.  J.  Johnston- 
Lavis. 


H.  Ix)retz,  ' 

Jb.Pr.G.  I^A.,XIII, 
p.  135,  1893. 

H.  Loretz,  ! 

Jb.Pr.G.  L-A.,  XIII,  ' 
p.  135,  1893. 


E.  Goller, 
X.J.  B.  B.,VI, 
p.  566,  1889. 

11.  Rosen busch, 
Elemente, 
I).  269,  1898. 

H.  S.  Washington, 
J.  G.,  IV, 
p.  849,  1896. 

II.  J.  Johnston-Lavis,  i 
Geol.  Mag.  Dec.  Ill,  i 
VI,  p.  77,  1889. 


Umptekite. 
Porphyrite. 
Porphyrite. 

Kersantite. 


Pyroxene- 
quartz- 
pori)hyr>'. 

l/cucite- 
trachvte. 


Trachvte. 


Iron  oxides? 


I 


Near  nionzo- 
no.<»e. 


Sum  low. 


Also  in  B.C.  G., 
Ital.,  XX,  p. 
136, 1889. 

Iron  oxides? 
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No. 


1 

Al.  I. 

2 

A2.  II. 


CLASS  II.     DOSALANE— Continued. 
RANG  1.    PERALKALIC.    UMPTEKASE-ConUnued. 


SiO, 


AlA 


59.01  ' 

64.28  I 
1.071 


FejO,  ■    Fe() 


18.18 

.178, 

15.  97 

.156  I 


I 

1.63  . 

.010  ) 

I 
2.91 

I 

.018 


MgO 


(^aO      Na,0  ;    K,0     H.,0-|-  H,0-;   CO,     TiO^     PA  |  MnO     BaO  i     Sum      Sp.gr. 


I_. 


7.08  :    5.34  ;     0.50  ,  0.15 


.113  .(»57 


3.65  j  1.05  I  2.40 
0.51         AYM         .043 

3. 18  !  0.  03  !  0.  .S5       7.  28  '     5. 07       0.  20 

.044  ;       .001         .015  .117  .054  ' 


0.81  ,  trace  I  0.03  ■  0.08       99.98  j 


.010 


.001 


0.  50  I  0. 08  I  trace  ,  none  , 

I  I 


100.  HS     2.  703 

22° 


3 

59.66 

16.97 

3.18 

1.  15 

0.80 

2.32 

8.38 

4.17 

2.  53  i  0. 07 

trace 

A2.  11. 

.9M 

.i6t; 

.0:14 

.016 

.020 

.042 

.135 

.044 

' 

4 

63.69 

15.03 

2.51 

2.41 

0.80 

3.  30 

6.54 

2.46 

2.23 

A3.  III. 

1.062 

.147 

.015 

.033 

.020 

.a'itf 

.105 

.026 

5 

58.81 

■ 

18.54 

5.00 

1.80 

1.02 

3.81 

7.90 

3.06 

n.  d. 

A3.  Ill 

.980 

.182 

.031 

.025 

.026 

.068 

.127 

.033 

6 

62.70 

16.40 

3.34 

2.35 

0.79 

0.95 

7.13 

5.  25 

0.70 

0.92 

A2,  II 

1.045 

.161 

.021 

.033 

.020 

.017 

.115 

.0.56 

.011 

7 

60.50 

16.  86 

1.67 

2.54 

1.11 

2.  95 

6.46 

5.42 

1.40 

0.70 

0.75 

A2.  n 

1.008 

.105 

.010 

.035 

.028 

.05:j 

.104 

.058 

.009 

8 

58.90 

17.70 

3.94 

2.37 

0.54 

i.a5 

7.39 

5.59 

1.90 

0.40 

A2.  II 

.982 

ATi 

.025 

.033 

.014 

.019 

.119 

.060 

.oa5 

9 

57. 52 

18,46 

2.23 

2.44 

1.08 

2.12 

7.58 

4.08 

1.80 

0.92 

A2.  II 

.959 

.181 

.014 

.034 

.027 

.038 

.  122 

.043 

.011 

10 

57.00 

18.03 

1.3;j 

3.  52 

1.5:3 

3. 55 

7. 53 

3.89 

1.30 

i.a5  i  0.55 

A2.  II 

.950 

'       .177 

.008 

.049 

.038 

.»» 

.121 

.041 

1  .«^ 

11 

63.  71 

16.59 

2.92 

0.66 

0.90 

3.11 

8.26 

2.79 

0.19 

0.86 

A2.  II 

1.0<'>2 

.163 

.018 

.009 

.023 

.056 

.135 

.030 

.011 

12 

57.78 

15. 45 

3.06 

3.11 

1.13 

1.72 

11.03 

2.89 

OAH 

1.83 

A2.  II 

.9tW 

.151 

.019 

.043 

.028 

.IBI 

.178 

.031 

.022 

13 

60.89 

17.16 

3.60 

3.18 

0.49 

3.07 

6.88 

4.  23 

0.  37 

A8.  Ill 

1.015 

.168 

.022 

.044 

.012 

.055 

.111 

.045 

14 

61.01 

16.  62 

3. 55 

2.81 

0.06 

3.27 

1 

5.92 

5.22 

1.13 

i 
1 

A3.  Ill 

1.017 

.163 

.022 

.039 

.002 

'       .058 

.095 

.(m 

1 
1 

trace  1  0.  55 

.0(18 


trace 


0.21. 
.002 

trace 

0.21 
.002 


I 


0.20 
.003 

0.55 

.008 


0.49 

.007 

0.20 

.003 

0.98 
.013 


trace  |  0.  55 

'      .008 


I 


99.56 


99.52  I  2.55 


150 


99.94 


100.53 


100.77 


100.33 


99.64 


100.18 


100.19 


99.92 


99.87 


100.14 


D08ALANE UMITEKOSE. 
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ORDER  5.     PERFELIC.     GERMAN  ARE— Continued. 

SURRANO  4.     DOSODIC.     UMPTEKOSE. 


Inclusive. 

i          Norm. 

Ix)cality. 

1 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

ZrOa        trace 
CI             0.12 
SrO          trace 
UsO        trace 

'  or  31.7 
ab  41.9 

<  an    2.2 
ne    9.9 

di 
ol 
mt 

il 

8.2 
1.9 
2.3 
1.5 

1  Red  Hill,  New 
'      Hampshire. 

W.    F.     Hille- 
brand. 

W.  S.  Baylev, 
B.  G.  8.  A.,  Ill, 
p.  250,  1892. 

;  Nephelite-sve- 
I      nite. 

1  Near  laurdaloee. 

1  Q     2.0 

1  or  30.0 

ab53.4 

ac 
di 
by 
mt 
il 

6.9 
3.7 
2.8 
0.7 
0.9 

Andrews  Point,  Cape 
'     Ann,  Essex  County, 
Massachusetts. 

H.  S.  Washing- 
ton. 

H.  S.  Washington, 
A.  J.  8.,  VI, 
p.  178,  1898. 

Glaucophane- 
solvsoergite. 

,  Dried  at  110«. 

1 

1 

i  or  24.6 

1  ab  48.7 
1  ne    8.2 

ac 
di 
wo 
mt 
hm 

6.0 
4.3 
2.6 
3.7 
0.8 

Peaked  Butte,  Crazy 
Mountains,     Mon- 
tana. 

AV.  H.  Melville. 

Wolff  and  Tarr, 
B.  M.  C.  Z.,  XVI, 
p.  232,  1893. 

1 

Nephelite- 
syenite. 

I 

80j          trace 
CI            I race 
Cu           trace 

.  Q     9.8 
or  H.5 
ab  .'iS.O 
an    4.4 

di 
mt 

9.4 
3.5 

Yate  Volcano,  Pata- 
gonia. 

H.  Ziegenspeck. 

H.  Ziegenspeck, 
In.  DiaM.,  Jena, 
p.  42,  1883. 

Augite-andesite. 

Near     pantelle- 
rose  and  kal- 
lerudose. 

or  18.3 
nb  54.0 
an    6.1 

ne    (».  8 

di 
wo 
mt 
hm 

5.6 
2.8 

6.8 
1.0 

Ostvaago,  Lofoten 
Islands,  Norway. 

T.  Matthiesen. 

C.  F.  Kolderup, 
Ben^.  Mus.  Aarb., 
1898,  No.  7,  p.  23. 

Labradorite- 
rock. 

Near  akeroee. 

or  31.1 
ab55.0 

ac 
di 
ol 

mt 
il 

4.6 
3.9 
1.1 
2.6 
1.7 

Laugendal,  Norway. 

L.  Si^hmelck. 

W.  C.  Brogger, 
Eg.  Kg.  I,  p.  80, 1894. 

Homblende- 
sulvsbergite. 

or  32.2 
ab  46. 1 
an    0.8 
ne    4. 5 

dl 
wo 
mt 
il 

10.1 
0.6 
2.3 
1.4 

Osto,  Christiania 
Fjord,  Norway. 

V.  Schmelck. 

W.  C.  Brogger, 

Eg.  Kg.,^n,  p.  190, 
1899. 

Hedrumite. 

or   33.4 
ab  43.0 
ne    8.8 

ac 
di 
ol 
mt 
il 

2.8 
4.7. 
1.0 
4.4 
0.8 

Kjose  Aklunjren, 
Nom'ay. 

V.  Schmelck. 

W.  C.  Brogger, 
F^.Kg.,rp.  102,1894. 

Aegirite-mica- 
solvsbergite. 

or  23.9 
ab  50.3 
an    4.4 
ne    7.4 

dl 
ol 
mt 
il 

5.1 
2.1 
3.2 
1.7 

Skirstad  Lake,  Gran, 
Nonnay. 

L.  Schmelck. 

W.  C.  Brogger, 
Eg.  Kg.,!;  p.  181,1894. 

Foyaite. 

'^Hedrumite" 
in  Eg.  Kg.  Ill, 
p.  190,  1899. 

or  22.8 
ab  45. 1 
an    4.2 
ne    9.9 

di 

ol 

mt 

il 

ap 

8.4 
3.0 
1.9 
1.1 
1.1 

Bratbagen, 
Laugendal, 
Norway. 

''.  Schmelck. 

W.  C.  Brogger, 
Eg.   Kg.   HI,  p.  116, 
1899. 

Heumite. 

Near  laurdalose. 
Border  of  dike 
cf.  No.  12,  es- 
sexose. 

i 

or  16.7 
ab  69.2 
ne    0.3 

ac 

di 

wo 

il 

hm 

0.9 
5.0 
3.9 
1.7 
2.6 

Umpjiirs'i,  Kola,  Fin- 
land. 

W.  Petersson. 

W.  Ramsay, 
Fennia,    XI,   p.  205, 
1894. 

Umptekite. 

or  17.2 
ab  62.4 
ne    5.7 

ac 
ns 
ol 

il 

8.8 
4.7 
4.0 
3.4 

Tuoljlucht,  Umptek, 
Kola,  Finland. 

H.  BerghoU, 

V.  Hackman, 
Fennia,  XI,  No.  2,  p. 
139,  1894. 

Nephelite- 
evenite 
(tujavrite). 

or  26.0 
ab  55.5 
am  3.3 
ne    1.4 

di 
wo 

mt 

8.1 
1.0 
5.1 

Steinburg,  Wester- 
wald,  Prussia. 

W.  Bruhns. 

W.  Bruhns, 
Vh.  Nh.  Ver.  Bonn., 
LIII,  p.  51,  1896. 

Trachyte. 

CI            trace 

Q      1.3 
or  31.1 
ab  49.8 
an    3.3 

di 

wo 

mt 

4.7 
3.1 
5.1 

Cape  Adare,  Antarctic 
Continent. 

J.  A.  Scholield. 

Da\dd,  Smeeth,  and 
Schofield, 

V.  R.  Soc*.  N.  S.  W., 
XXIX.,  p.  473, 1895. 

Trachyte. 

Near  ilmenoee. 
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CHEMICAL    ANALYSES    OF   lONEOUS    SOCKS. 


CLASS  II.     D08ALANE— Continued. 

RANG  2.     DOMALKAUC.    MONZONA8E. 


No. 

SiO, 

A1,0, 

Fe,0, 

FeO 

MgO 

CaO. 

Na,0 

K,0 

H,0-f  H,0-    CO, 

1            ' 

TiO, 

PjOj    MnO 

BaO 

Sum     :  Sp.  gr. 

1 

51.05 

14.49 

4.16 

4.37 

8.16 

5.11 

1.85 

7.25 

i.a5 1 

1.76 

0.70 

99.94  ' 

A2.  II 

.851 

.142 

.026 

.061 

.204 

.091 

.030 

.077 

1 

.022 

.005 

2 

56.39 

12.88 

2.36 

3.54 

7.83 

4.06 

1.30 

7.84 

1.33 

2.07 

trace 

99.60 

A8.  Ill 

.wo 

.126 

.015 

.049 

.196 

.072 

.021 

.083 

' 

.026 

3 

55.85 

19.31 

3.77 

1.88 

1.73 

3.84 

3.39 

8.77 

1.14  ' 

trace  ] 

99.68 

2.648 

A8.  m 

.961 

.189 

.024 

.026 

.043 

.068 

.055 

.    .094 



4 

57.31 

14.71 

1.21 

4.37 

7.80 

6.90 

1.35 

6.38 

0.18 

0.40 

;  trace    none  1  100. 61 

A2.  II 

.966 

.144 

.008 

.061 

.195 

.128 

.022 

.068 

.005 

:        I        . 

5 

55.46 

15.36 

1.34 

4.50 

7.90 

6.69 

1.79 

6.63 

0.23 

0.15 

trace             ;  100. 21 

2.700 

A3.  Ill 

.924 

.151 

.008 

.062 

.196 

.119 

.029 

.071 

— 

i 

6 

55.21 

19.81 

2.69 

2.86 

1.68 

4.61 

3.13 

8.45 

0.99 

trace 

99.43 

2.609 

AS.  Ill 

.920 

.194 

.016 

.040 

.042 

.082 

.050 

.090 

— 

10» 

RANG  2.    DOMALKALIC.     MONZONASE. 


1 

57.97 

17.28 

2.23 

3.75 

2.20 

4.33 

4.31 

4.12 

0.57 

0.18 

0.05     1.54 

1 

0.64 

0.15 

0.07 

99.75 

Al.  I 

.966 

.169 

.014 

.052 

.as5 

.077 

.071 

.044 

.018 

.004 

.002 

.001 

2 

60.56 

16.19 

5.19 

2.41 

1.30 

2.09 

4.78 

4.82 

0.51 

1.19 

0.30 

0.36 

99.70 

2.633 

A2.II 

1.009 

.159 

.082 

.033 

.033 

.037 

.077 

.051 

.015 

.002 

.006 

3 

61.65 

15.07 

2.03 

2.25 

3.67 

4.61 

4.35 

4.50 

0.41 

0.26 

0.56 

0.33 

0.09 

0.27 

100.15 

AL  I 

1.V28 

.148 

.013- 

.031 

.092 

.083 

.070 

.048 

.007 

.002  :       .001 

! 

.002 

4 

54.42 

14.28 

3.32 

4.13 

6.12 

7.72 

3.44 

4.22 

0.38 

0.22 

0.80 

0.59 

0.10 

0.32 

100.19 

Al.  I 

.^07 

.140 

.021 

.069 

.153 

.138 

.055 

.045 

'      .010 

.004 

.001 

.002 

5 

52.'26 

13.96 

2.76 

4.45 

8.21 

7.06 

2.80 

3.87 

1.34 

1.53 

0.49 

0.58 

0.52 

0.14 

0.23 

100.25 

• 

Al.  I 

.871 

.137 

.017 

.062 

.205 

.126 

.045 

.041 

.007 

.003 

.002         .002 

6 

52.81 

15.66 

3.06 

4.76 

4.99 

7.57 

3.60 

4.84 

0.93 

0.16 

0.71 

0.75 

trace  1  0.  24 

100.22 

Al.  I 

.880 

.152 

.019 

.066 

.125 

.135 

.058 

.051 

.009 

.006 

1 

.002 

7 

Al.  I 

55.23 

.921 

18.31 

.179 

4.90 
.030 

2.06 

.090 

1.85 

.046 

3.62 

.064 

4.02 

.064 

6.43 

.068 

1.84 

none 

0.42 
.005 

0.58 

.004 

tnu-e  '  0.  46 

.003 

100.  27 
.08 

100.19 

8 

51.65 

13.89 

2.70 

4.80 

11.56 

4.07 

2.99 

4.15 

1.89 

1.30 

1  0.55 

1 

0.21 

0. 15     0. 19 

! 
1(X).37 

Al.  I 

.861 

.136 

.017 

.067 

.289 

.073 

.018 

.044 

I 

.^ 

.002 

.002         .001 

■ 

1 

9 

57.29 

18.45 

4.38 

1.20 

2.08 

3.57 

4.43 

:   5.43 

2.01 

0.17 

0.72 

0.46 

trat^e 

100.31  i 

A2.U 

.955 

.181 

.027 

.017 

.062 

.064 

.071 

.(&» 

.009 

.008 

"""" 

1 

DOSALANE — MONZONOSE. 
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ORDER  5.    PERFELIC.    GERMANARE— Continued. 

8UBRAN0  2.    DOPOTA8SIC.    CIMIK06E. 


Inclusive. 


Norm. 


or 

42.8 

dl 

9.3 

ab  11.5 

Ol 

12.4 

am 

9.7 

mt 

6.0 

ne 

2.8 

11 

8.2 

ap 

1.7 

Q 

1.0 

di 

11.1 

or 

46.1 

by  15.6 

ab  11.0 

mt 

3.5 

an 

6.0 

il 

4.0 

or 

52.8 

di 

6.0 

abl4.7 

ol 

1.2 

an 

11.1 

mt 

5.6 

ne 

7.7 

or 

37.8 

di 

15.8 

ab  11.5 

sr 

16.2 

an 

15.0 

1.8 

mt 

2.2 

or 

89.5 

dl 

15.8 

ab  13.6 

ol 

14.2 

an 

14.2 

mt 

1.9 

ne 

0.9 

or 

50.0 

di 

6.8 

ab  12.6 

ol 

8.1 

an 

15.0 

mt 

8.7 

ne 

7.4 

Locality. 


Durbach, 
Schwarzwald, 
Baden. 


Monte  Catini, 
n.  Volterra,  Tus- 
cany. 

Bagnorea, 
n.  Orvieto,  Italy. 


LaCk)lonetta,Mte.a- 
mino,  n.  Viterbo, 
Italy. 

Fontana  Fiescoli, 
Mte.  Cimino,  n.  Vi- 
terbo, Italy. 

Mte.  Venere,  Mte. 
Vico,  n.  Viterbo, 
Italy. 


Analyst. 


Not  stated. 


H.S.Washing- 
ton. 


H.  S.  Washing, 
ton. 


H.S.Washing- 
ton. 


H.  S.  Washing, 
ton. 


H.  S.  Washing- 
ton. 


Reference. 


A.  Sauer, 
Mt.  Bad.  G.  L-A.,  II, 
p.  258,  1892. 

H.  S.  Washington, 
A.  J.  S.,  IX,  p.  47, 
I      1900. 

H.  S.  AVashington, 
J.  G.,  V,  p.  370, 
1897. 

H.  8.  Washington, 
A.  J.  S.,  IX,  p.  44, 
1900. 

H.  S.  Washington, 
A,  J.  S.,  IX,  p.  44, 
1900. 

H.  S.  Washington, 
V.  G.,  IV,  p.  849, 
1896. 


Author's  name,  i       Remarks. 


Durbachite. 


Mica-trachyte 

(selagite). 


Leucite- phono- 
lite. 


Ciminite. 


Ciminite. 


Leucite- 
trachyte. 


SUBRANG3.    SODIPOTA8SIC.    MONZON08E. 


F 

0.04 

Q     4.9 

di 

2.5 

FeSa 

0.82 

or  24.5 

hy 

6.9 

NiO 

trace 

ab37.2 

mt 

3.2 

an  15.0 

11 
ap 

2.9 
1.8 

Q     8.4 

di 

1.3 

or  28.4 

hy 

2.7 

ab  40.3 

mt 

4.4 

an    8.6 

11 
hm 

2.8 
2.0 

SrO 

0.10 

Q     6.2 

di 

11.9 

LijO 

trace 

or  26.7 

hy 

5.0 

ab36.7 

mt 

3.0 

an    8.3 

11 

1.1 

SrO 

0.13 

or  25.0 

di 

19.1 

LijO 

trace 

ab  28.8 

hy 

9.9 

an  U.l 

mt 

il 

ap 

2.6 
1.5 
1.3 

gs?* 

trace 

or  22.8 

di 

14.8 

0.05 

ab  23.6 

hv 

7.0 

LijO 

trace 

an  14.2 

ol 
mt 
il 
ap 

8.0 
3.9 
l.l 
1.1 

SO3 

trace 

or  28.4 

di 

16.6 

CI 

0.07 

ab  23. 1 

ol 

7.0 

F 

trace 

an  12.0 

mt 

4.4 

SrO 

0.09 

ne    4.0 

il 

1.2 

U,0 

trace 

ap 

1.8 

SO, 

0.23 

Q     5.3 

hv 

4.6 

CI 

0.32 

or  37.8 

mt 

5.8 

SrO 

trace 

ab  21.0 

i) 

0.8 

anlo.O 

hm  0.8 

so     3.9 

ap 

1.3 

no    1.8 

SO, 

0.19 

or  24.5 

dl 

6.5 

Cr,0, 

0.08 

ab25.2 

sr 

2.4 

an  12  2 

20.6 

mt 

3.9 

il 

1.1 

NiO 

0.12 

Q     1.4 

di 

0.4 

or  32.2 

hv 

5.0 

ab  87.2 

mt 

1.9 

an  14.5 

11 

hm 

ap 

1.2 
8.0 
1.1 

Mount  Ascutney, 
Vermont 


Elliott  County, 
Kentucky. 


Y^ro  Peak,  Little 
Belt  Mountains, 
Montana. 

Yogo  Peak,  Little 
Belt  Mountains, 
Montana. 


Sheep  Creek,  Little 
Belt  Mountains, 
Montana. 


Beaver  Creek,  Bear- 
paw  Mountains, 
Montana. 


Aspen  Creek, 
High  wood     Moun- 
tains, Montana. 


Cottonwood  Creek, 
Montana. 


Stinkingwater  River, 
Yellowstone  Na- 
tional Park. 


W.    F.    Hille-  !  R.  A.  Daly, 
brand.  B.  U.  S.  G.  S.,  148, 

p.  69,  1897. 


T.  M.  Chatard. 


W.    F.    Hille- 
brand. 


W.    F.    Hille- 
brand. 


AV.    F.     Hille- 
brand. 


H.  N.  Stokes. 


H.  W.  Foote. 


T.  >L  Chatard. 


W.  H.  Melville. 


J.  S.  Diller, 
A.  J.  8.,  XXXII, 

p.  125,  1886. 

Weeil  and  Pirsson, 
A.  J.  S.,  L,  p.  471, 
1895. 

Weed  and  Pirsson, 
A.  J.  S.,  L,  p.  473, 
1895. 


L.  V.  Pirsson, 
20  A.  R.  U.  S.  G.  S., 
Ill,  p.  531,  1900. 


Weed  and  Pirsson, 
A.  J.  S.,  I,  p.  357, 
1896. 


L.  V.  Pirsson, 
B.  r.  .S.  G.  S.,148, 
p.  152,  1897. 


Diorite. 


Syenite. 


Syenite. 


Monzonite 
(yogoite). 


Au<fite-minette. 


Monzonite. 


Trachvte. 


G.  P.  Merrill,  Lamprophvre. 

Pr.  U.  S.  Nat.  Mus., 
XVII,  p.  670,  1895. 

J.  P.  Iddings,  Quartz- 

J.  G.,  Ill,  p.  947, 1895.       banakite. 


Also  in  B.  U.  8. 
G.S.,38,p.24, 

1887. 


Also  in  20  A.  R. 
U.S.G.8.,III, 
p.  473,  1900. 

Also  in  20  A.  R. 
U.S.G.S.,III, 
p.  478,  1900. 
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CHEMICAL   ANALYSED    OF   lOXEOUS    ROCKb. 

CLASS  II.     IK^SALANI-;— Continued. 
RANG  2.     DOMALKAUC.     MOXZONA3E— Continued. 


No.  H\()j      Al/),  :  Fe,r),      Fe() 


MjK)     CaO     Na,r)       K,0    I  H,0^ 


i  I  ■ 

H,0-    CO,  '  TiO,  ■  PjOs    MnO    BaO       Sum 


10 
Al.  I 

11 

Al.  I 

12 
Al.  I 

13 
Al.  I 

14 
^2. 11 

15 

AS.  Ill 

16 

Al.  I 

17 

Al.  I 

18 
A1.I 

19 
A1.I 

20 
A1.I 

21 

Al.I 

22 
A2.II 

23 

Ai.a 


52.«.3  ,  1«.H7       4.52 

,H77  I         .IM  ,028 


I 


52.  3:j 

18.  70 

4.95 

.H72         .IW 

.031 

52.10 

16.34 

8.84 

.H.^ 

.1W 

Am 

3.11  3.69     4.77;  3.86  5. 17  |     .3.65 

.(>«  .  .(»2        .0H6  ,  .062  ;  .OIV; 

1.83  2.69     4.71  ;  4.51  5.45       2.71 

.025  .o»;7        .OW  .0?2  .OfW 

I 

6.82  4.;«     4. 73  4.02  |  4.20       1.74 

.Otfn  .lOH  ,       .OM  !  .065  ;  .015 


8p.gr. 


0. 81  I  0. 63  ,  0. 10     0.  29     100. 10 

!       .010         .004         .001  I       .002 


0.74 


I 


51. 


51. 


16.75       4.56  ! 

.104  .029  I 

i 
18.32        4.61   I 


3.3^5     4.0:^ 

.017         .101 


4.94 

.088 


I 


3.91  j     5.02 

.Ota  I         .05-1 


2.71  ,2.91   I  6.03  ,     4.11        4.48 

I  '  I 

.0(w  1     .07.3      .108  ,      .oiJf.        .ai8 


59.78  I  16.  W J  I     3.08       .3.72  !  0.69  ,  2.  9<i       5.39 


59.: 


57.' 


.vm 

.\M\ ' 

.O-JO 

.79 

17.25 

3.  m 

.wn 

Am  . 

.  (wj 

.48 

18.04 

5.  73 

.\»r»8 

.17..  1 

.(K« 

.a'll  I       .017  i       .053  .         .087 

1.59     1.24  I  3.77  I     5.04 


.022  .       .031 


0.73      1.17 


Am  I         .081 


5. 03       4.  28 


5.01 
.a>4 

5. 05 

.055 


3.97 


3.89 


1.58 


0.39 


.010 


.(►29  I       .089  . 


57. 


48  '   14.  (W  ,     5.21 
958         .\:w  ,       Am 


57.04 

.951 

66.85 

.928 

69.43 

.991 


1.3.  (Ml  I     4.96 
.1.14  I         .Ittl 


1.35     3.49  !  6.05  '     .3.00 


.019         .087  I       .108  .048 


4.  43  ;  6.  23       3.  08 


12.91 
.12rt 

16.68 


68.18  18.46 
I 

.970  .181 

52. 00  j  18.  m 

.W7  .176 


68.00 

.«e7 


16.91 
.106 


4.67 

.029 

2. 54 

.015 

2.31 

.014 

2.18 
.014 

3.29 

.021 


.ir25 


.111         .111  .050 


4. 15  I     0. 55 


.044 


4.69  I     1.37 

.050 


I 


0.  71  ;  0.  81  i  0. 03 

.009  I       .005       

0. 79     0. 68    tnu-e 


.010  :     .005 


100.  .31 


100.18 
.05 


100. 13 


!  0.71  i  0.52     0.2:i     0.26     100.08 

!         I         i 

'      .009  !       .003  ,       .003         .0(n> 


0. 83     0.  86 


0.19 


0.62 


1.20 


4.95  I     1.10     1.11 
.a53 


2. 06     6.  29  I  5.  77  .     2.  65 

.029         .157         .108  I         .IMS 


3.48 
.019 

3.79 

.(V58 


1.84     4.09  I     3.72 


4.86  I     1.18 

.052 

5.04  I     0.72 


.im         .073           .059  :  .054 

I 

l.W)  I  3.11  :     3.70  '  6.58       0.64 

.050  '      .055           .060  .070 


5.14 

2.84 

4.59 

3.78 

4.68 

.071 

.on 

.082 

.061 

.060 

3.74 

L96 

3.60 

6.14 

6.20 

.052 

.W9 

.064 

.083 

.056 

0.60 


2.67 


0.27 


0.75 


0.72 


3.59 


.010 


0.67 
.008 

1.00 

.012 
0.94 

.012 


.006 


0.17  i 

.002  I 

I 


100.38 


I 


'  0. 14  :  I    99. 96 

.002  I 

0.  So  !  0.  20     0. 14  I  100. 14 

.002         .003  ;       .001 


■  I 


0. 6(5  trace 

.005  — 

0.(i5  0.09 

.oa'»  .001 


30° 

2.704 

25° 


0.94     0.63  I  0.17 

.012         .004  ■       .002 


0,87 


0. 58  :  0.  08 


.011  I       .004 

I 
1.38  I  0.58 

.017         .(»04 

0.  68  I  0. 41 
.008  !      .003 

0.98 

.012 

0.85 

.011 


trace 


0.20  '     99.98 

.001 

0.23       9f*.92  ' 
.002  : 


I 
0.22  ,  100.36  ' 


0.19  I     99.98 
.001 

I 

0.14     100.04     2.61 

.001 

0.  29  '  100. 14     2.  777 


.002 

0.  25  j  99. 93 

.004 


0.80 

.011 


100.09 
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Inclusive. 

Norm. 

Locality- 

Analyst. 

Reference. 

Author*H  name. 
Banakite. 

Remarke. 

or  »1.1 
ftbao.g 
bnl2.8 
□e   0.0 

dl 
oL 
ml 
11 

6.0 
4.9 

1.& 
1.4 

Hoodoo  Mountain, 
Yellowstone      Ka- 
Uowal  Park. 

L,  G.  Eakin^. 

J.  P.  Tddingjt, 

J.G.,lII,p.947,  IftflS. 

mo 

0.14 

or  3a,M 
ab27,fl 
•n  ia,5 
He   &.4 

ol 

mt 

11 

hm 

ap 

3.4 
3.6 
3.7 
l.J 
%4 
1.7 

Stinkingwatcr  River, 
Yellowstone      Na* 
tionat  Park, 

W.H.Melville. 

J.  P.  Iddin^, 

J,G.,in,  p.947,  1895. 

Banakite. 

CI 

0.22 
0/21 
0.13 

Q      1.1 
or  2r».0 
all  22,0 
AU  1G.7 
m    3.3 
no    2.1 

by 

nit 

11 

up 

1.5 

lao 

1.5 
L6 

Indian  Creek  Ijatco- 
litli,      Yellowtiitone 
Xtttiona!  Park. 

J,  E,  Whitfield. 

J,  P.  Iddinjfa, 

M.r.S.G.S.^XXXIL 

p,  m,  1899. 

Au)zit€^-and^t0- 
lior]*hyry. 

Satu**  sheet  a« 
No.  8,  kental- 

knose. 

OF  30.0 
ab2M.S 
an  1:1. 1 
nu    2.r* 

di 

ol 
mt 
11 
ap 

7.0 

6.7 
1.1 
LI 

Lamar  River,  Yellow- 
stofie    National 
Park. 

L.  (;.  Eakins. 

J.  P,  Iddin^i^, 

Banakite. 

or  26.7 
i*b30.fl 
an  lri,3 
ne    '10 

dL 

ol 

mt 

il 

ap 

4.8 
3.6 
6.7 
1.5 
2.0 

iBhawmia  Canyon, 
\\'>-on*injf. 

L.  G.  EakinH, 

J.  p.  lildinprf?> 
J.  G„  in,  p.  947,  1895. 

BanakttiS 

Q     1^4 
or  30.  u 

Rb4&.6 

an    7.0 

di 

hy 
ml 

6.7 
2.4 
4.  a 

Silver  Cliff, 
Colorado, 

L.  G.  Kakins. 

W,  Crf*wj, 
Pr.  CoL  Sc.  Sr.-,,  it, 
p.  241).  1H**7. 

Syenite. 

Als-o  ill  17  A.  R, 
1'.S.G..^.,1I, 
p.  2H1,  I89«i. 

SOa 

CI 

0.04 

tmep 

0.11 

Q     3J 
or  3©,i'i 
ah  42.  i 
nn    g.n 

di 

mt 

11 

hm 

up 

IV  7 
3.2 
1.2 
1.4 
O.H 

NearTirbimo  Gulch, 
La  Plata  Mountains, 
Ctilo  ratio. 

H,  >",  Stokers, 

B.  l\f^.  G.R,  168, 
p.  102,  v.m). 

Syi^iiitf, 

HO, 

0.O4 
0.1« 
0.02 

0.1:2 

Jil>  3(L2 
im  17.6 

dl 

bm 
ap 

2.3 
l.H 

6.7 
1.6 

Wicher  Mountain, 
Pike'i*  Peak, 
Colorado. 

W.    F.     Hille- 
brand. 

B.  r.  S.  G.  «.,  US, 
p.  \m.  18S*7. 

Pynixene- 
"aiidi4*ite7 

Cotnplete  in  B. 

U.  KG,  S.J  68, 
p.  14J5,  MWX), 

Ll,0 

o.m 

none 

Q      9,0 
t>r  27.8 

an  U.1 

dl 

hy 

mt 

il 

htn 

HP 

11.5 
3  4 
L'J 
1.8 
1.0 

i.a 

Santa  Maria  Buj^in, 
Arizona. 

\V.  F.  HiUe- 
bmnd. 

J.  ]^  iddingj^, 

B.  Ph.  Hoc.  Waifh., 
XII,  p.  212,  1892, 

Mica-lja?ah. 

Neuradamelloiie, 
Als<i  in  B.  l\ 
S.  G,  8.,  148, 
p.  187,  1897. 

N!0 

0.07 
tncot 

Q      O.fi 
or  29.  S 
Hb  m  2 

41 
by 
mt 

n 

hui 
ap 

9.9 
6.0 
3.2 
L« 
2.7 
1.4 

Santa  Maria  Basin » 
ArissoDa. 

1 

AV.  F.  HiUe^ 
brand. 

.T.  P.  Iddinpe, 

R.  Ph.  Son.  Wash., 
XJI,  p.  212,  imi. 

Mi*-a-J*fl>'nlt. 

Xi^r  ada  mcd  lo!<e* 
Al.^>iii  B.  t\ 
P.  G.  S..  148, 
p.  187,  18J*7. 

XiO 

my 

0.(^ 

trttce 

trare 

ab  tEl..-* 

dl 

hy 

rot 

LI 

hm 

np 

13.0 
9.7 
4,4 
1.7 
Kd 
1.4 

1  Santa  Maria  l^aeln, 

Arizona. 

W.  R  Hille- 
brand. 

J.  1\  Lliliii>n*. 

ii.  Ph.  SiH".  Wa^-h,, 
XII,  p.  212,  1W92, 

1: 
1 

Miiii-ljasttlt, 

Xearadidijidlaf»e. 
AU.in  B.  r. 
R  i'l.  S.,  148, 
p.  187,  1897. 

21O3 

aort 

Inti-e 

none 

Q      M,4 
or  2S0 
ttbma 
nn  1X9 

hy 
mt 
11 
ftp 

2.3 

2.6 
1.4 

DardanelleFiow, 
Tiiolnnnie  County, 
California. 

H.  X.  S^tokeP, 

F.  L.  Rant^uie, 

B.  r.  H,  19.  S.,  H9, 
p.  5M,  1»9S. 

Augite-latite, 

AIh^  in 
A.J,  S.  v., 

p.  ,363.  18£*8. 

Q     0.4 
or  3H.9 
Ab3l.4 
an  14.2 

hy 
mi 

ap 

9.1 
3.2 
1.2 
1.0 

Tito,  Coquimlni, 
Chile. 

A,  Lindner. 

F.  V.  Wolff, 

Z.  D,  G.  *;.,  LI, 

p.  5Iil,  189«L 

Odiiiite. 

. 

or  '27.  S 
ab  30.4 
nn  im.  I 
no   0.!J 

dl 

ol 

mt 

11 

3.tJ 
*1.1 
3.2 
1,8 

OnJ^tiin  Xe«*»  Orkney 
lelaiKls. 

J.  8.  Flett. 

J.  8.  FlHtt. 
Tr,  R.  Sor,  Fxlinb., 
XXXIX,  pt.  4, 
p.  K73,  BHW. 

B«tHitonite, 

Not  tnt^h. 

or  30.6 
ab43.0 
an    7.8 
ne    0,3 

dl 
ol 
mt 
Jl 

K-2 
2,7 
4.9 
1.7 

Tuft»  Laugeiidal, 
1       Norway, 

V,  Selimelck. 

W.  C,  BnvKt^r, 
p,  33,  1895, 

Akerite, 

f 

14128— No.  14—03 17 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 


CLASS  II.     IXJSALANE— Continued. 
RANG  2.     DOMALKALIC.     MONZONASE— ConUnued. 


No. 

1 

AlA 

FeA 

FeO 

MgO 

4.85 

CaO 

Xa/) 
4.  33 

KjO 

n,o+ 

H,0-'  CO,  '  TiO, 

1         ! 

0.21 

iMnO 

i 

BaO 

Sum 

Sp.gr. 

25 

1 

56.23 

,  17.22 

2.81 

1.01 

1.79 

4.81 

4.87 

1 
i  0.55 

1.36 

100.26 

2.56 

A2.H 

.937 

.169 

.017 

.014 

.121 

.032 

;         .069 

;      .051 

.016 

.002 

1 

! 

26 

58. 41 

•  17.01 

3.44 

2.61 

2.95 

4.29 

4.  .39 

4.23 

1.59 

0.29 

0.98 

0.40 

! 

100.70 

2.729 

A2.H 

.974 

.167 

» 

.022 

.036 

.074 

.077 

.071 

.015 

.012 

.003 

1 

27 

58.40 

16.  81 

3.47 

2.69 

3.90 

1.54 

4.48 

5.  03 

2.66 

0.48 

0.25 

0.43 

1 

100.14 

2.642 

A2.  II 

.973 

.165 

.022 

.o:j8 

.098 

.crjs 

.072 

.a>4 

.003 

.003 

28 

58.40 

15. 61 

2.72 

2.94 

3.50 

3.97 

3. 13 

5.  37 

1.72 

1  2.  56 

0.38 

0.40 

100.70 

2.674 

A2.  II 

.973 

.153 

.017 

.m 

.088 

.071 

.a50 

.058 

.00;) 

.003 

29 

56.29 

15.52 

5.28 

0.84 

5.31 

2.47 

3.46 

5.  26 

3.86 

,  0. 95    trace 

0.  37 

99.77 

2.660 

A2.  II 

.938 

.  ir.2 

.033 

.011 

.133 

.045 

.056 

.057 

:  — 

.003 

30 

54.81 

17.80 

2. 69 

4. 46 

5.  03 

1.78 

4.(16 

3.S<> 

3.5<5 

0.44 

0.75 

0.45 

99.69 

2.712 

A2.H 

.914 

.174 

.017 

.062 

.126 

.032 

.(MV) 

.041 

.009 

.003 

31 

54.64 

17.13 

6.79 

1.17 

3.00 

3.28 

4.43 

6.29 

2.00 

1.47 

0.42 

100.75 

2.720 

A2.II 

.911 

.168 

.012 

.017 

.075 

.059 

.071 

.067 

.018 

.003 

32 

53.92 

16.60 

6.87 

0.99 

4.26 

3. 54 

.3.22 

7.45 

2.15 

1.08 

0.62 

100.83 

2.709 

A2.U 

.899 

.163 

.043 

.014 

.107 

t063 

.051 

.080 

.013 

.004 

S3 

52.12 

13.52 

.  2.56 

4.53 

6.36 

5.78 

2.  34 

5.36 

1.86 

3.59 

1.20 

0.92 

100.36 

2.726 

A2.U 

.869 

.132 

.016 

.062 

.159 

.103 

.038* 

.058 

.015 

.006 

34 

59.86 

16.68 

2.79 

3.00 

3.51 

3.96 

3.  58 

4.30 

1.44 

0.75 

. 

99.87 

AS.  Ill 

.996 

.163 

.017 

.042 

.088 

.071 

.058 

.046 

.009 

35 

58.69 

13.91 

2.41 

3.94 

6.63 

3.41 

2.62 

4.53 

2.69 

0.83 

0.30 

99.96 

A2.n 

.978 

.136 

.015 

.065 

.106 

.060 

.042 

.048 

.010 

.002 

36 

55.  a5 

16.71 

3.34 

6.31 

2.04 

3.70 

3.29 

5.69 

3.26 

trace 

trace 

99.69 

2.74 

A3.m 

.923 

.161 

.021 

.088 

.051 

.066 

.053 

.061 

37 

54.15 

18.25 

3.62 

2.09 

2.56 

4. 89 

4.43 

6.56 

3.69 

trace 

0.41 

100.65 

2.632 

Aa.m 

.903 

.179 

.023 

.029 

.064 

.087 

.on 

.070 

.003 

38 

54.20 

15.73 

3.67 

5.40 

3.40 

8.50 

3.07 

4.42 

0.50  ' 

0.40 

0.50 

0.70 

100.50 

A2.II 

.903 

AM 

.023 

.075 

.085 

.151 

.050 

.047 

.005 

.004 

.010 

39 

59.73 

16.  79 

1.44 

3.21 

1.47 

3.27 

4.31 

6.09 

3.93 

0.17 

100.31 

A8.  Ill 

.996 

.161 

.009 

.044 

.087 

.059 

.069 

.065 

.002 

40 

56.75 

18. 37 

2.22 

3.04 

2.02 

4.68 

4.a5 

5.92 

0. 18     

1.24 

trace 

99.38 

B2.  Ill 

.946 

.180 

.014 

.042 

.051 

.083 

.078 

.063 

i 

i 

.015 

D08ALANE M0NZ0N08E. 

ORDER  5.    PERFELIC.    GERMANARE— Continued. 
SUBRANG  8.    SODlPOTASSlC.    MONZONOSE— Continued. 
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Incloeiv^* 

Norm. 

Locnlity. 

Analyst- 

Referenca. 

Author^s  name. 

Kemarka, 

Org 

0.15 
0.07 

Q      1.9 

(it  mA 

ah  2/^2 
C      1*7 

hr  12.1 
11      2.3 
bm  2.S 

Xambomer  Muhle, 
Haftr-Nahe  Gebiet, 
Rb.  PniBsift. 

K.  Gretnae, 

K.  A.  Lofe4«eii, 
Jb.  Pr.  G.  L-A.,  X, 
p.  290,  18«2. 

Meeo- 
keratopbyr. 

Xut  ireeh. 

eo. 

0,11 

Q      ^'0 
or  25.0 
Hb37.^ 
an  l'l,2 

^1     3.€ 
hv    6.0 
mt    5.1 
il      1.8 
ap     1.0 

Xahetbal,  Rh.  PniB- 
ei&. 

Hampe. 

H.  Loretz, 
JVi.  Fr.  ih  [^A,,  IX, 

p.  mo,  1JV89. 

Porjjhyrite. 

so^ 

TnM*e 

i>r  SO.O 
a»J  37.7 
■n    7.(1 

C     1,1 

hf  11.9 
mC    .>.  1 
11       O.b 

KfXM!>el>er|r,  Tburing^ 
erwaid. 

G.  F.  Steffen. 

H.  Loretz, 
Jb.  Pr.  G.  L-A.,  IX, 

p.  aoa,  1S89.             1 

Riotite- 

porphyrite. 

SO| 

tn.ce 

Q    e.i 

or  32.2 
ftb  26.2 
nn  H.fi 

mt    3.9 

Unter  Neubmnn, 

G,  F.  Steffen. 

H.  Lorelz, 
Jh.  Pr.G.L-A..VIIIp 

p.  108,  lft88. 

Mica- 

porphyrite. 

Xot  fieih. 

BOt 

0.10 

Q     3.9 
or  31.7 
Hb  2!^.  3 
nn  10. N 

hy  lt.3 
mt    2.0 

up     0.8 

(lotteskopf, 
n.  Ilnjeiiau, 
Thuringia. 

K.  K1ue8. 

H.  LorttE, 
Jb.  Pr.  U.  LA., 
XIII,  p.  1:I5,  1803. 

Pdrphyrite, 

BO,  for  S, 
x\ot  fifwb. 

SO* 

tmce 

it      3.1 
or  23. « 
Ab34,l 

C      3.7 

hy  17.3 
mt    3.9 
U      1.4 

Unt4?r  Neubninn, 
Th  u  ringeiT*  aid. 

\V.  Hanipe. 

H.  Lor^rsE, 
Jb.  Pr.  G.  I^A., 

VI 11,  p.  105,  1SS8. 

KetBantite. 

1 

Ni>t  fteah. 

so^ 

0.13 

Of  37.3 
iib  23.9 

lie    4.0 

m     6.3 
oL      3.2 
n      2.6 
hm  0.8 

Langewiesen, 
n.  Ilmenau, 
Thtiriiigia, 

FiBcher 

H.  Lowtz, 
Jb.  Pr.  G.  I^A., 
XIII,  p.  I'^o,  1893, 

Porpbyrile, 

Hi\  f(ir  S. 

aOi 

0.13 

or  44.5 

all  lf.« 
an    8.9 
ne    3.7 

dt     «.T 
o]      5.3 

H       2.1 
hm  fi.9 
ap     1.4 

Laogewieeen, 
n.  Ilmeiiau, 
Thurins^ia. 

Hesse. 

H.  LoretE, 
j      Jb.  Pr,  G.  L-A., 
1      XIII,  p.  13.%  1893. 

Porpbyrite. 

SO,  for  8. 

so* 

om 

Q     0.2 
or  32.2 
ftb  20.0 
«n  10.0 

d1    10.3 
by  14.0 
mt    3.7 
i]      2.3 
at>    2.0 

Unter  Netibrunn, 
Thurmgerwftli 

G.  F»  Ste£fen. 

H.  LoreU, 
Jb.  Pr.  G.  L-A., 

VIII,  p.  lai,  i8«a. 

Ker«antite. 

BOj  for  8, 
Not  frealip 

1 

Q     8.4 
or  2,1.  ti 
ab  30. 4 
itn  ie.4 

m     2.6 
hy    9.6 
tnt    3.9 
11      1.4 

Farrenkopfp 
Schwarawald, 
Baden. 

51.  Dittrieb. 

A.  8auer, 
G.  Sp.  Kt,  Baden, 
BJ.  Honiberg, 
p.  27,  1897. 

Syenite. 

1 

Q     K2 
or  20.7 
ftb22.0 
an  12.  B 

di     3,1 
hy  19.0 
mt    3.5 
U      l.S 

Frobnaa, 
l^bwarzwald, 
Baden. 

M,  Dlttrich. 

A.  Sauer, 
G.  Sp,  Kt.  Baden, 
BL  Homljerg, 
p.  27,  184*7. 

Mica-syenite. 

Q      0,3 
or  33.9 
«b27.a 
nn  13.9 

di     3.8 
hy  12.1 
mt    4.9 

Neiideck, 
Bileeia. 

H.  Traube. 

H.  Traube.  N.  J., 
imw,  I,  p.  226, 

^liea-ayenite. 

' 

or  38.  U 
ab20.4 
¥k11  10.  e 
nc    9.1 

di    10.9 
ol      L5 
mt    6.3 

Mublorzen, 
n.  l^aut^f 
Bohemia. 

R.  HohL 

J.  E.  Hibecb, 
T.  31,  P,  M,,  XVII, 

p.  87,  1897. 

Gauteite. 

Not  freoh. 

or  2W.1 
ab  20.2 
an  33.  g 

dl    l^A 
hy    3.3 
of     2.8 
rot    5.3 
i]      0.8 
%p     1,3 

Monzoni,  TyroU 

V.  Rchmelrk. 

W,  C.  BnlgKer, 
%  Kg.,  II, 
p.  24,  1895. 

Monxonite. 

PfOa      approxi*' 
mate. 

Q      1.9 
or  36,1 
ftb36.2 
an    ^.S 

dl      6.8 
hy    ,^.  0 
mt    2.1 

]Sfte.  AmiatA, 
Tii§cany. 

L.  RimardL 

A.  Verri, 

B.  8oc.  G.  It.,  VIII, 
p,  40K,  18«9, 

Tmehyte. 

a 

Oh  11 

or  3&.0 

,  »b  W.9 

at]  10. « 

dl    10.0 
ol      1.4 
rot    3.2 
U      2.3 

L'Arso,  Iscbia,  luly. 

H.  *S.  Waishitnj^ 
ton. 

H.  R  Waibinjrton, 
A.  J.  8.,  vin, 
p.  290,  1899. 

Trtrhyte 
(dnilnite). 

Dne<IatllO*. 

Sam  low. 
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No. 


1 
Al.  I 


Al.  I 

5 
Al.  I 


Al.  I 

7 
A2.  II 

8 

Al.  I 

9 

Al.  I 

10 
Al.  I 

11 
Al.  I 

12 
Al.  I 

13 

A2.  II 

14 

A2.  II 

15 
Al.  I 


CHEMICAL    ANALYSES   OF   IGNEOUS    ROCKS. 

CLASS  II.     DOSALANE— Continued. 
RANG  2.    DOMALKALIC.    MONZONASE-Continued. 


RiO,    '  AlA  I  Fe,0,      FeC)    '  MpO    CaO     Na,0       K,0   I  H,0^  H,0  -!   CO,  |  TiO,     PA    MnO 


T 


I 


4«.  77.  14.91        7.80       4.90     2.94     «.  130       4.97       2.87       4.28     0. 92     trace  !  2. 31     0.98 


Al.  I 

.988 

.!.>=> 

.013 

3 

56. 53 

1 

16.47 

1.58 

Al.  I 

.942 

.161 

.010 

4 

5«.51 

16.59 

1..35 

.780  I         .146  .         Am'         .068         .074         .112 


59.27      15.76  1     2.07=     3.57     3.04     3.69,     5.(W,     3. 3.S       0.74     0. 23  ■  0.30  !  1. 12     0.42 


I 


0.29 


I       .028         .007         .004 


.050       .076       .064; '       .OiU         .ur> 
5. 40     2. 67     4. 90  '     5. 59       3.  HO 


.075         .0(i7         .OSh  .090  I 

i 


.040 


,       .014         .003 

j  I 

0.  IK)     0.  23  I  0.  a5  ,  1.  40     0.  27 


0.37 

.005 

0.20 


BaO       Sum      Sp.  gr. 
0.04       99.90 


trace? 


trace  , 


100.10 
.19 

99.91 

99.98 
.09 


I 


.017         .002  I      .008 


6.59     2.52     4.9*i       5.15       3.05  '  0.71      0.21      0.:«     1.20     0.41  |  0.24 

I  '                                      i 

.942           .!(«           .008  i         .092         .063         .WS9           .0S3           .032  '  |       .01.5         .003  .      .003 

56.01      15.19       2.34  '     4. 


.934  .149  ,         .016  ! 


55.28     17.23       1.54  •     6.23 


I 


.921  .169  I         .010. 


.087 


61.87 
1.036 

61.08  ■ 
1.018 

58.28  , 

.971 

56.  75  , 

.946 


I 


54.69 
.912  ' 

52.47  I 

.875  . 

i 

57.01  I 
.9ri0 

'  bS.  80  I 

'         .897  ! 

]  60.44 
I       1.007 


17.26  ; 

.169 

16.62 

I 

.163  , 

17.89 

.175 

16.40 

.161  I 

I 

16.53 

.  162 

18.23  j 
.179 

18.41  j 

.180 

20.13 

.197 

16.66 

.163 


I 


2.35 

.015  I 

2.87 
.018  . 

! 

3.20  I 

.020  I 

4.78  ; 

I 

.030 
I 
4.54 

.028 

3.31  I 

.020  I 

i 

3. 69  . 

I 

.023 

3.57 

.022 

2.31  ' 

I 

.014 


I  I 

4.67     4.85       5.()<5       2. 16  i     0.90     0.36 
.117         .Oh7  Am  .023  . 


0.03 


99.89 

100.26 
.11 

100.15 


1.13     0.53  '  0.40    trace?     99.21 

I  I  I  ! 

I       .014         .OW  '      .006       


2.69     5.60'     5.42       2.  10  |     0. 71     0. 20     0.04  i  1. 64     0.73 


.067         .100  .0K7 


2.  43     1 .  82     3.  23  '     5.  IS       3.  s:i        1 .  07 


I 


.034         .046         .0.> 


.  os:<  .  (Ml 


2.56     1.65     3.66       4.75       3.90 

.036         .(Ml  .065  .077  .041 


0. 97     0. 44 


.020         .Oft? 

0.87 
.011 

0.73     0.63 

.009         .005 


I 

0.24     0.06 


0.03 


trace 


0.32 

.002 


100. 15  I 

100.02 


99.94  '     2.67 


100.26 


I 


I 


1 .  73  =  1 .  51      3.  69  1     5.  S9       5.  'M  ,     0. 98     0. 1 7 

I  I  ' 


.024  I      .a58        Am\ 
3.10 

.043 


AfM)  !  .057 

3.22     5.34       4.19  1     3.36       0.82     0.40 


.  OHl  .  095 

2.  8:}     2.  ?»9     5.  34 

.040  ,       .075         .095 


5.  19 

.OKI 


.uv; 


I 


0.68     0.26  .  0.06  I  0.36  '  100.a5 

'       .008         .002  .  .001  1      .003  I 

I  0.8t)  '  0.52  0.17     0.33     100^34 

.011  '      .004  .002         .002  ' 

I              !  I 


3.93       1.05  I  0.32  I  0.83     0.91   i  0.73     0.07     0.37  '  100.38 


3.  85     2.  85     4.  !yt\  .     4.  K3       3.  SI        2.  OS 


.054         .071         Am  .07: 


I 


2.  36  2.  34  4.  29 

.033  .059  .077 

i 

2.  r53  2.  26  5.  00 

.086  .047  .100 

3. 09  2. 18  4.  22 

.043  .055  !  .075 


1 


4. 95  I  3.  72       2.  29 

.080  '  .wo  I 

5.  20  4.  49       0. 90 

.084  .048 

5.18  2.71  j     1.07 

.084  .029  I 


;                     .011  ,      .005  .001         .003 

I  ,  ' 

0.68  !  1.01  i  0.97  '  0.64  0.15     0.23  ,     99.82 

I  I 

.012  I      .005  .002         .002 

0.  27  !  0. 42  0. 21               ,     99. 96 

.003  I      .003  .003'               I 

0.43     0.56  0.29                   99.86 

.005  I       .004  .004 


0.36 


0.48 


0.60     0.29     0.13     0.12       99.96,2.677 


.008         .002         .0U2         .001 


2|o  . 
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ORDER  5.     PERFELIC.    GERM  ANA  RE— Continued. 

SUBRANO  4.     DOSODIC.     AKEROSE. 


Inclusive. 


ZrOi 


SrO 
Li,0 

ZiO, 

CI 

p 

FeSt 
NiO 

ZrOs 

CI 

F 

FeS, 

NIO 


ZrOi 

CI 

F 

FeSi 

NiO 


FeSt 
NIO 


ZrOs 

80s 

CI 

F 

FeSs 

NiO 


8rO 
U,0 


SrO 
Li,0 


SrO 
LisO 


CI 

SrO 

U,0 


SrO 


SrO 
LiflO 


none 

0.07 

none 

0.02 

0.08 

trace 

0.04 
0.03 
0.42 
0.07 
trace 

0.03 

0.07 

0.1« 

trace 

trace 

0.04 
0.07 
0.24 
0.06 
trace? 


0.09 
0.03 


trace 

none 

0.07 

0.28 

0.07 

? 


0.08 
trace 


0.05 
trace 


0.10 
traoe 


trace 

0.06 

trace 


0.02 

0.01 

trace 

0.03 

trace 

0.U 


Norm. 


or  13.9 
ab  36.2 
an  11.4 
ne    3.1 


Q  2.8 
or  19.5 
ab47.7 
an    8.1 


di  10.8 
ol  1.7 
mt  11.4 
il  4.3 
ap    2.2 


di 

hy 

mt 

il 

ap 


6.0 
7.8 
3.0 
2.0 
1.0 


or  22.2  di    13.2 

ab  U.  4  ol      3. 7 

an    8.6  mt    2.3 

ne   2.6  il       2.6 


or  17.8 
ab  43.5 
an  13.3 


di 

hv 

ol 

mt 

11 

ap 


;  or  12.8     di 
1  ab  47.7 
I  an   9.7 


hv 

ol 

ml 

il 

ap 


6.8 
10.9 
0.8 
1.9 
2.3 
1.1 

8.8 
9.4 
2.4 
3.7 
2.0 
1.3 


Locality. 


!  Q     0.2 

!  or  12.8 

ab  45. 6 

an  lit.  9 


di     7.7 
hy  10.5 
mt    2.3 
il    •  3.1  i 
ap    1.7 


Mapleton  Township, 
Aroostook  County, 
Maine. 


Mount  Ascutney, 
Vermont. 


Mount  Ascutney, 
Vermont. 


Mount  Ascutney, 
Vermont. 


Mount  Ascutney, 
Vermont. 


Mount  Ascutney, 
Vermont. 


Cottonwomi  Creek, 
Castle  Mountains, 
Montana. 


Q     8.1  di  3.0  : 

or  22.8  hy  4.3 

ab43.6  mt  3.6 

an  12. 5  il  1.7 

^  }S'2  ?^  ]'l\  Three  Pe-aks, 

ab^'.3  ^Jt  J:''      Crazy  Mountains, 

an  12.5  11  1.4  I      Montana. 

ap  1.5  I 

""l^ll  ^*  ?•?    Shield's  River  Basin, 

Sn  6.4  u  il;      Crazy  Mountains, 

ne  4.3  ap  0.7  |       Montana. 


Q     6.1     di  4.9 

or  20.0     hy  6.2 

ab35.6     mt  7.0 

an  15.8     il  1.5  I 

ap  1.3 


Shield's  River  Basin, 
Crazy  Mountains, 
Montana. 


or  23.4 
ab  41.9 
an  10.0 
ne    1.1 


di 

ol 

mt 

il 

apr 


9.0 

2.4  1 

6.5  ' 

1.7  1 

1.8  j 


North  Part  of  Crazy 
Mountains, 
Montana. 


or  22.2     di  1.2 

ab  39.8     ol  7.5 

an  17.2     mt  4.6  „  ^.         ,  „     i 

ne  0.3    il  1.8        National  Park, 

ap  1.4  : 


Dike  Mountain, 
Yellowstone 


1.7 

'5? 


Q     2.2     di 
or  22.2     hy 
ab  41.9     mt 
an  16. 7     11       0. 5 
ap     1.0 


Lookout  Mountain, 
Silver   Cliff,   Colo- 
rado. 


^l  ?5-^    ^\  ^'^  \  Mount  Fairvew, 

ab38.0     ol  2.6  Rnsitii  Hilla 

an  18.1    mt  5.1  I  ^iia  niiis, 

ne  6.0    il  0.8 1  Colorado. 

ap  1.4 


La  Plata  Mountains, 
Colorado. 


trace 

Q     7.7 

di 

6.7 

0.02 

or  16.1 

hv 

6.5 

none 

ab  44.0 

mt 

3.2 

0.11 

an  18.9 

il 

1.2 

trace 

Analyst. 


Reference. 


W.    F.    Hille-  I  H.  E.  Gregory, 
brand.  B.  U.  8.  (i.  S.,  165, 

I      p.  183,  1900. 


W.    F.    Hille- 
brand. 


W.    F.     Hille- 
brand. 


W.    F.    Hille- 
brand. 


AV.    F.    Hille- 
brand. 


W.    F.    Hille- 
brand.    . 


L.  V.  Pirsson. 


W.    F.    Hille- 
brand. 


W.    F.    Hille- 
brand. 


W.    F.     Hille- 
brand. 


W.    F.     Hille- 
brand. 


\V.    F.     Hille- 
brand. 


L.  G.  Eakins. 


L.  G.  Eakins. 


W.    F.    Hille- 
brand. 


R.  A.  Daly, 
B.  U.  8.  G.  8.,  148, 
p.  68,  1897. 


R.  A.  Daly, 
B.  U.  S.  G.  8.,  148, 
p.  69,  1897. 

R.  A.  Daly, 
B.  U.  S.  G.  8.,  148, 
p.  68,  1897. 


R.  A.  Dalv, 
B.  U.  S:  G.  8.,  148, 
p.  68,  1897. 


R.  A.  Daly, 
B.  U.  8.  G.  8.,  148, 
p.  70,  1897. 


Weed  &  Pirsson, 
B.  U.  8.  G.  8.,  139, 
p.  88,  1896. 

J.  E.  Wolff, 

B.  U.  8.  G.  8.,  148, 
p.  142,  1897. 

J.  E.  Wolff, 

B.  U.  8.  G.  8.,  148, 
p.  143,  1897. 

J.  E.  Wolff, 

B.  U.  8.  G.  8.,  148, 
p.  143,  1897. 

J.  E.  AVolff, 

B.  U.  8.  G.  8.,  148, 
p.  143,  1897. 

Hague  and  Jaggar, 
B.  U.  S.  G.  8.,  168, 
p.  98, 1900. 


AV.  Cross, 
17  A.  R.  U.  8.  G.  8., 
II,  p.  231,  1896. 

W.  Cross, 
17  A.  R.  U.  8.  G.  S., 
i.      II,  p.  324,  1896. 

'  AV.  Cross, 

B.  U.  8.  G.  8.,  148, 
p.  181, 1897. 


Author's  name. 


Teschenite. 


Segregation  in 
granite. 


Segregation  in 
granite- 
porphyry. 


tion  in 
syenite. 


Segregation  in 
granitite. 


Segre^tion  in 
diorite. 


Dioritic  syenite. 
Porphyrite. 

Syenite. 
Porphyrite. 

Porphyrite. 


Trachyte- 
andesite. 


Andesite. 


Augite-diorite. 


Diorite- 
porphyry. 


Remarks. 


Not  fresh. 


Sum  low. 


Inclusion    in 
granite.   Near 
laurvikose. 

Nearlaurvikose. 


Near   monzon- 
ose 


Complete  in  B. 
U.8.G.S.  168, 
p. 162, 1900. 
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CLASS  II.     DOSALANE— Continuetl. 
RAN(i  2.    DOMALKALIC.    MONZOXASE— ('ontinned. 


No. 

SiO, 

AljOs 

Fe,0,| 

FeO 

MgO 

CaO 

NajO 

K,0 

H,0^ 

H^O-    C(K 

TiC),     V,0,    MnO 

BaO 

Sum      Sp.  gr. 

16 

55.53 

16.78 

1 
4.06  , 

3.35 

3.00 

6.  9() 

4.31  ! 

3.57 

0.55 

0. 09  ;  0. 09 

0.95     0.47     0.16 

0.13 

100.17       2.79 

Al.  I 

.926 

.164 

.025 

.047 

.075 

.125 

.069  1 

.OJi'* 

.012  '      .003        Am 

.001 

21° 

17 

54.34 

19.23 

3.19 

2.11 

1.28 

4.  53 

6.38  i 

5.14 

1.17 

0.14 

1.09 

0.27  ,  0.08 

0.24 

99.  77  1     2.  68 

ALI 

.906 

.189 

.020 

.030 

.o;« 

.DSl 

.103  ' 

.055 

.013 

.002   !        .Ul»l 

.002 

18 

49.84 

17.78 

5.86 

2.62 

3.02 

7.:i5 

5.20 

3.04 

2.02 

0.34 

0.52 

L43 

0.  76  ;  0.  21 

0.22 

100.  42 

AM 

.831 

.174 

.037 

.036 

.076 

..131 

.084 

.032 

.017 

.005 

.003 

.002 

19 

61.26 

16.15 

4.39 

2. 6() 

2.91 

5.  75 

1 

4.93  1 

2.65 

0.15 

100.85 

B3.IV 

1.021 

.158 

.027 

.037 

.073 

.  1(>2 

.079 

.028 

20 

60.  m) 

19.04 

3.14 

1.89 

4.20 

2.91 

5.  2(>   ; 

2.95 

0.98 

100.46 

1 

A3.  Ill 

1.002 

.186 

.020 

.027 

.lai 

.0=»1 

AVS!) 

.032 

21 

59.54 

13.04 

4.74  1 

6.13 

1.33 

3.  81  - 

5.88  ' 

3.86 

0.68 

0.18 

■ 

0.  59     0.  4SJ 

100.32 

A3.  Ill 

.992 

.128 

.029 

.086 

.033 

.OO-S 

.095 

.041 

.004 

AM)! 

22 

59.06 

16.79 

3.47 

4.81 

3.00 

5.  22 

4.60 

2.79 

0.95 

100.69 

A3.  Ill 

.9S4 

.IM 

.022 

.067 

.075 

.OVWi 

0.74 

.«» 

1 

23 

59.56 

17.60 

2.90 

3.38 

1.87 

3.  67 

4.88  i 

4.40 

1.37 

1.22 

0. 0;? 

101.32 

2.729 

C2.IV 

.976 

.173 

.018 

.017 

.047 

.or--. 

.079 

.047 

.015 

— 

24 

58.48 

19.24 

5.75 

11.  (I. 

0.  9i) 

5.02 

5.  52 

3.  06 

0.47 

0.96 

trace 

99.41 

B4.  V 

.975 

.189 

.(m 

(.072) 

,  025 

.OW.) 

Ars7 

.0:i3 

.012 

1 

26 

51.22 

17.56 

3.51 

4.34 

3.22 

4.  5i> 

5.  72 

4.37 

1.93 

0.60 

1.70 

1.08 

0.  20 

99.97 

A2.  II 

.851 

.172 

.022 

.060 

.osi 

.OMl 

.092 

.016 

i 

.021 

.fm  1     .003 

26 

55.17 

13.49 

3.10 

3.55 

8. 55 

3. 15 

4.  43 

1.09 

4.27  1 

3!  27 

0.39 

100.46 

A3.  Ill 

.920 

.132 

.0-20 

.050 

.21-1 

.ov, 

.071 

.012 

i       .006 

27 

53.12 

20.48 

5.13 

1.50 

L88 

4.29 

().  20 

4.88 

2.25  ' 

0.25 

0.43  i 

100.59 

2.674 

A2.  II 

.885 

.201 

.032 

.021 

.047 

.(r76 

.100 

.052 

1 

.003 

.iHXi  j 

28 

60.22 

16.96 

6.34 

0.80 

1.05 

3.19 

5.  53 

4.32 

1.53 

trace    0.44 

100. 45 

2.662 

A2.  II 

1.004 

.166 

.039 

.011 

.026 

.0>7 

.0i<9 

.046 

1 

1 

.003 

1 

29 

58.04 

16.78 

5.13 

3.63 

2.62 

4.52 

.    5.41 

4.14 

0.57  j 

;  trace 

100.84 

A3.  Ill 

.967 

1        .164 

.031 

.050 

.ot-^ 

.uso 

.W>' 

.044 

1 

30 

57.90 

i  16.01 

5.82 

4.21 

2.34 

5.11 

\     4.46 

3.73 

0. 98 

1  trace 

100.56 

A3.  Ill 

.965 

.157 

.036 

.058 

.059 

.091 

.072 

.039 

• 

31 

53.60 

14.43 

L62 

8.70 

0.41 

8.00 

5.61 

2.03 

2.02 

0.52 

L98 

0.16  1 

100.16 

A2.  II. 

.893 

.141 

.010 

.121 

.010 

.143 

.090 

.021 

.025 

.001 

32 

53.26 

16.63 

8.29 

3.21 

1.10 

7.30 

5.31 

3.54 

1.43 

0.31 

100.38 

2.671 

A8.  Ill 

.888 

i 

.163 

.052 

.014 

.028 

.130 

.085  1 

.037 

• 

.004 

/; 
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ORDER  5.     PERFELIC.    GERMANARE— Continued. 


Sl'BRAXG  4.    DOSODIC.    AKER()s?E-€ontimicd. 


Inclusive. 

Norm. 

■ 

Lo^-ality. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

FeS, 

SrO 
LI-0 

CM 

0.02 

trace 

0.11 

trace 

Q     1.6 
or  21.1 
ab3(i.2 
an  15.8 

«U    12.9 
hy    2.7 
mt     5.8 
il      1.8 
up     1.1 

La  Plata  Mountains, 
Colorado. 

W.    F.    Hille-  , 
brand. 

W.  CroHs, 
B.  U.  S.  G.  S.,  148, 
p.  ISI,  1897. 

Diorite. 

Complete  in  B. 
U.S.G.S.  168, 
p.  162, 1900. 

ZrOa 
80/ 
CI 

SrO 

0.07 
0.07 
0.-28 
0.02 
0.16 
trace 

or  30.6 
ab34.1 
an    9.2 
ne    6.0 
so    3.9 

dl     6.9 
wo    1.3 
mt    4.6 
il       2.0 
ap     0. 7 

T^ngfellow  Mine, 
Cripple  Creek,Colo.' 
rado. 

\V.    F.    Hille-  ■ 
brand.             1 

] 
! 

W.  Cro»i:s, 
16  A.  R.  U.  S.  G.S., 
II,  p.  45,  1895. 

Nephelite- 
syenite. 

Near  essexose. 

ZrO, 

SO, 

CI 

SrO 
LijO 

0.02 

none 

trace 

0.03 

0.18 

trace 

or  17.8 
ab  30.4 
an  16.1 
ne    7.4 

di    12.0 
ol      1.4 
mt    4.4 
il       2.6 
np     1.8 

Bull     Cliff,     Cripple 
Creek,  Colorado. 

W.     F.    llille- 
brind. 

W.  Cross, 
B.  r.S.  G.  S.,148, 
p.  162, 1897. 

Local  fades  of 
phonolite. 

Q      8.6 
or  15.6 
ab  41.4 
an  14.2 

di    11.3 
hy     3.2 
mt    6.3 

I^va  of    1869,  Pa.«ta 
Volcano,  Colombia. 

R.  Kiich. 

1 

R.  Kiich, 
G.  Stud.  Colomb.. 
I,  p.  141. 1892. 

Pyroxene- 
andesit^. 

Q     5.2 
or  17.  S 
ab  44. 5 
an  14.2 
C      1.8 

hy  11.4 
mt    4.6 

Migti    Volcano,   Are- 
(luipa,  Peru. 

F.  H.  Hatch. 

F.  II.  Hatch, 
T.  M.  P.  M.,  VII, 
p.  328,  1886. 

Pyroxene- 
"andesite. 

"Silicified."  . 

Q      1.7 

or  22.8 
ab  45.6 

ac     3. 7 
di    13.3 
hv    6. 3 
mt    4.9 
ap     1.4 

Tamava,  Chile. 

C.  Schwarz.        i 

i 

A.  V.  Groddeck, 
Z.  I).  G.G.,XXXIX, 
p.  251,  1887. 

Porphyrite. 

Q      1.6 
or  16.7 
ab  38.  K 
an  16.  7 

di    19.9 
hy    2.9 
mt    5.1 

Cuesta  del  Cuzco,  San 
Antonio  Valley,  Ar- 
gentina. 

B.  Wetzig. 

A.  Stelzner, 
Btr.  G.  Arg.  Rep., 
I,  p.  212,  1885. 

Andendiorite. 

Q      2.8 
or  26.1 
ab41.4 
an  13. 1 

di      4.5 
hy     4. 4 
mt     4.2 
il       2.3 

Vettakollen,  n.  Chris- 
tiania,  Norway. 

P.  Jannasch. 

H.  0.  Ung, 
NytMag.,XXX, 
p.  4j0,  1884. 

Syenite. 
(Akerite,W.C. 
B.) 

Also  in  W.  C. 
Brogger,Z.K., 
XV!:  p.  50 
1890. 

Q     0.7 
or  18.3 
ab45.6 
an  19.2 

dl      .5.0 
hy     7.9 
il       1.8 

Ramnas,  Christiania 
Region,  Norway. 

R.  Mauzelius. 

W.  C.  Bn"»gger, 
Z.  K.,  XVI, 

p.  46,  1890. 

Akerite. 

or  25.6 
ab  32. 0 
an    9.5 

ne    S.A 

di      5.3 
ol      5.6 
mt    5.1 
il       3.2 
ap     2.5 

Brathagen,  Laugen- 
dal,  Norway. 

V.  Schmelck. 

W.  C.  Brugger, 
Eg.  Kg.,  Ill, 
p.  130,  1899. 

Soda-minette. 

Q      4.4 

or     6.7 
ab  37.2 
an  13.6 

di      1.5 
hy  24.6 
mt    4.6 

Vera,  Cabo  de  Gata, 
Spain. 

A.  Osann. 

A.  Osann, 
Z.  D.  G.  G.,  XLI, 

p.  311,  1889. 

Verite. 

Not  fresh. 

SOs 
CI 

0.14 
0.28 

or  28.9 
ab  32.5 
an  15.0 
ne    )<.f< 

di      2.0 
ol      2.6 
mt    4.2 
il       0.5 
hm  2.2 
ap     1.0 

Bauza,  Columbretes 
Islands,  Spain. 

R.  Pfohl. 

F.  Becke, 
T.  M.  P.  M.,  XVI, 

p.  168,  1896. 

Trachyte. 

SOj  and  CI  from 
sea  water. 

80s 

0.07 

Q      5.4 
or  25.6 
ab  46.6 
an     8.6 

di      3.4 
hy     1.0 
mt    2.6 
hm   4.5 
ap     1.0 

Wambacher  Hof, 
Pfalz,  Germany. 

K;  Kliiss. 

A.  Leppla, 
Jb.Pr.G.L.A.,XIV, 
p.  139,  1894. 

Porphyrite. 

Iron  oxides? 
Nearlaurvikose. 

CI 

trace 

or  24.5 
ab  45.6 
an    9.2 

di    10.6 
hv    0.4 
of     2. 4 
mt    7. 2 

Bruder  Kunzberg,  n. 
Honnef,   Siebenge- 
birge. 

\V.  Bmhns. 

W.  Bruhns, 
Vh.  Nh.  Ver.  Bonn., 
LIII,  p.  48,  1896. 

Trachyte. 

Light  colored. 

Q      4.9 
or  21.7 
ab  37.7 
an  12.8 

di    10.2 
hy    3.9 

mt    8.4 

Bruder  Kunzberg,  n. 
Honnef,   Siebenge- 
birge. 

\V.  Bruhns. 

W.  Bruhns, 
Vh.  Nh.  Ver.  Bonn., 
LIII,  p.  48,  1896. 

Trachyte. 

Dark  colored. 

f- 

0.15 
0.9S 

or   11.7 
ab  41.4 
an    8.3 
ne    3.1 

dl    23.8 
wo    1.9 
mt    2.3 
11      3.7 

Gottsbiiren, 
Reinhardswald, 
Rh.  Prussia. 

P.  Jannasch. 

F.  Rinne, 
Jb.Pr.G.L-A.,XIII, 
p.  98»,  1893. 

Basalt. 

MgO  low? 

or  20.6 
ab  88.8 
an  11.4 
ne    3.1 

di      6.1 
wo    7.2 
mt    9.3 
11       0.6 
hm  1.9 

Kauling-Beilstein, 
n.  Kfeuzberg, 
Rhdngebirge. 

E.  V.  Seyfried. 

i 

E.  V.  Sevfried, 
cf.  N.'J.,  1898,  II, 
p.  61. 

Tephrite. 
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CLASS  II.     DOSALANE— Continued. 
RANG  2.    DOMALKALIC.    MON'ZONASE— Continued. 


No. 

SiO^ 

A1,0, 

Fe,03 

FeO 

MgO  i 

CaO 

3.83 

K,0 

I 

H^O-h  HjO-    CO,   ; 

TiO, 
1.18 

P2O5 

MnO 

BaO 

Sum 

Sp.gr. 

33 

54.32 

17.36 

2.32 

6.14 

3.04 

1 
3.11 

3.27  1 

4.52 

1  1.51 

trace 

100.68 

2.665 

A2.  II 

.905 

.170 

.014 

.085 

.076  • 

.055 

.061 

.03.5  1 

.015 



34 

52.23  i 

17.40 

1.90 

5.40 

6.50 

2.86 

4.30 

l.a. 

5.58               10.75     1.19 

0.31 

100.46 

2.637 

A2.  II           j 

.871 

.171 

.012 

.075 

.163 

.OSl 

.070 

.020 

1 

.015 

.002 

35 

56.18 

15.51 

1 

2.86 

3.94 

5.46 

3.69 

4.07 

3.21 

3. 19  1 

0. 95  1  0. 45 

0.31 

99.82 

A2.  II 

.936 

1 

.152 

.018 

.055         .137 

.0C«) 

.OCA] 

.034 

j 

.006 

.002 

36 

55.02  1 

18.14 

6.03 

1. 32     2. 12 

6.67 

4.  55 

4.03 

2.08 

trace 

0.6:^ 

100.59 

2.698 

A2.  II 

.917 

.178 

.037 

. 018         .  053 

.120 

.073 

.042 

1 

.004 

37 

53. 58  ' 

19.78 

3.91 

2.  76     3. 01 

7.  55 

5.  33 

3.61 

0.65 

100.18 

i 

A8.  in 

.89:{ 

.195 

.024 

.039         .075 

.135 

.0S5 

.038 

1 

1 

38 

60.98 

15.64 

4.28 

1.80  1  1.60 

4.62 

5.  25 

3.79 

1.00  j 

0.41 

0.36 

99.93 

2.659 

A2.  II 

1.016 

.163 

.027 

.025         .040 

.082 

.085 

.040 

.005 

.002 

110 

39 

58.06 

18.21 

4.87 

2.01  !  1.59 

3.29 

6.12 

2.75 

1.88 

0.65 

0.36 

99.99 

1 

1 

Al.  I 

.968 

.178 

• 

.030 

.028         .040 

.a59 

.098 

.030 

1 

.023 

1 

1 

.005 

.005 

1 

i 

RANG 

2.     DOMALKALIC.     MOXZONASE. 

1 

52.59 

15.93 

6.12 

3.96 

5.04 

5.55 

5.79 

0.67 

2.16 

1                1 

0.16     none     1.36 

1 

0.15     0.25 

99.73 

A2.  II 

.877 

.156 

.038 

.055 

.126 

.099 

.093 

.007 

'                      .017 

.001  1     Am 

2 

56.51 

14.07 

4.04 

1 

4.65 

3. 95 

8.44 

5.  32 

0.79 

1.51 

none    0. 19 

i 

0. 23  '  trace 

1 

99.70 

1 

A2,  II 

.942 

.138 

.026 

'       .or.5 

.099 

.150 

.085 

.008 

1      .002 

.002 

3 

57.76 

18.64 

3.88 

0.18 

1.79 

6.56 

7.44 

1.52 

1.08 

0.08 

1.06 

99.99 

2.684 

A2,  II 

.963 

.183 

.024 

1         .003 

.W5 

.117 

.120 

.016 

1     •«>l 

.015 

4 

54.23 

15.22 

2.84 

:    9.47 

2.93 

8.56 

5.80 

0.92 

1.00 

' 

100.97 

B3.  IV 

.904 

.149 

.017 

.133 

.072 

.152 
RA> 

.093 

.010 

i 

1 

10.64 

G  3.     A I 

.KALICA 
7.01 

LCIC.    ANDASE. 

1 

50.81 

15.13 

2.40 

3.52 

4.96 

1.01 

3.07 

trace 

1.71 

0.62 

trace 

100.88 

A2.  II 

.847 

.148 

.016 

.049         .266 

1 

.088 

1 

.016 

.074 

[ 

.021 

.004 
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ORDER  6.    PERFELIC.    GERMANARE— Continued. 
8UBRANO  4.    D080DIC.    AKEROSE-ConUnued. 


Inclusive. 


80a 


SOs 
Org 


SO3 


SOs 
CI 


SOs 

8 

CuO 


Norm. 


0.08 


0.10 
0.09 


none 
trace 


0.06 
0.0.5 
0.10 


Q  5.5 
or  19.5 
ab  32.0 
an  15.3 
C      1.9 


hy  14.6 
mt  3.2 
11      2.2 


Q      1.0  hy  22.7 

or  11.1  mt    2.8 

ab  36.7  il      2.2 
an  14.2 
C      3.0 

Q      3.3  di     3.2 

or  18.9  hy  16.4 

ab  34.6  mt    4.2 

an  14.5  U      0.9 


Q  0.4 
or  23.4 
ab  38.3 
an  17.5 


dl  8.8 

hy  1.2 

mt  4.2 

hm  3.0 

ap  1.5 


or  21.1  di    14.1 

ab27.8  ol  1.9 

an  20.0  mt  5.6 
ne    9.1 

Q     7.7  di  8.8 

or  22.2  mt    6.0 

ab  44.5  il  0.8 

an    7.8  ap  1.0 


Q  3.6 
or  16.7 
ab  51.4 
an  13. 9 


hy 

mt 

11 

hm 

ap 


4.0 
1.2 
3.5 
4.0 
1.6 


LocaUty. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

Pfeffelbach,  St. 
Wendel,  Harz 
Mountains. 

Fischer. 

K.  A.  Lossen, 
Jb.  Pr.  G.  L-A.,  X, 
p.  316,  1892. 

Porphyrite. 

Not  fresh. 

Pfeffelbach,  n.  St. 
Wendel,  Harz 
Mountains. 

Hesse. 

K.  A.  Lossen, 
Jb.  Pr.  G.  L-A.,  X, 

p.  316,  1892. 

Diabase? 

SOs  for  8. 
Not  fresh. 
Near  andose. 

Wiistewaltersdorf, 
Silesia. 

A.  Steffen. 

E.  Dathe, 
Z.D.G.G.,  XXXVII, 
p.  1035,  1885. 

Kersantite. 

Not  fresh. 

Kolme  Scheibe, 
Bohemia. 

R.  Pfohl. 

J.  E.  Hibsch, 
T.  M.  P.  M.,  XV, 
p.  258,  1896. 

Hauyne» 
tephrite. 

No  SO,  or  CI? 
Probably   does 
■    not    belong 
here. 

Beresowska,  Perm, 
Russia. 

Loewinson-Les- 
sing. 

Loewinson-Lessing, 
G.  Sk.  Jushno-Sao., 
p.  244,  1900. 

Syenite-diorite. 

Kedabeg, 
Karabagh  Distr., 
Transcaucasus. 

A.  Rohrig. 

C.  R.  ThoBt, 
Abh.  Senkb.  N.  Ges., 
XVIII,  p.  221,  1894. 

Augite-granite. 

Not  fresh. 

Kohala  Mountain, 
Waimea,  Hawaii. 

A.  B.  Lyons. 

A.  B.  Lyons, 
A.  J.  S.  II, 
p.  424,  1896. 

Andesite. 

Calc.  to  100  per 
cent  after  de- 
ducting H,0 
H,0-iO.^ 
H,O-0.63. 

SUBRANG  6.    PERSODIC. 


S       trace 


or    3.9     di  9.3 

ab48.7     hv  7.6 

an  15.6     of  0.5 

mt  8.8 

il  2.6 


Q      3.0  di  23.7 

or    4.4  hy  3.7 

ab44.5  mt  5.8 
an  12.5 

or    8.9  di  9.7 

ab  55.0  wo  2.9 

an  13.1  mt  1.4 

ne   4.3  hm  3.3 


or    5.6  di    24.8 

ab40.9  ol      7.5 

an  12.8  mt    3.9 
ne    4.3 


Crystal  Falls,  Michi- 
gan. 


Grenada,  West  Indies.  I  J.  B.  Harrison. 


Lindenbei^,  Hesse. 


Victoria  Range,  West- 
land,  New  Zealand. 


H.  N.  Stokes.       J.  M.  Clements, 
M.  U.  S.  G.  S., 
XXXVI,  p.  106, 1899. 

J.  B.  Harrison, 
Rocks  of  Grenada, 
London,  1896,  p.  10. 

C.  Chelius, 
Erl.  G.  Kt.  Hesse, 
I      I.  Bl.  Rossdorf, 
I      p.  54,  1886. 

W.  A.  MacLeod,  j  W.  A.  MacLeod, 

!      Tr.N.Z.  Inst.,  XXXI, 

I      p.  487, 1899. 


F.  W.  Schmidt. 


Meta-basalt. 


Augite-enstatite- 
andesite. 


Syenite. 


Dolerite. 


Average  sample. 


Calc.  to  100? 


Sum  high. 


SUBRANG  2.     DOPOTASSIC. 


CI       trace 


or  41.4 
ab  8.4 
an  16. 1 


di 

mt 

il 

ap 


8.9 
5.4 
14.7 
3.5 
3.2 
1.4 


Plauensche  Grand, 
Dresden,  Saxony. 


B.  Doss. 


B.  Doss, 
T.  M.  P.  M.,  XI, 

p.  27, 1890. 


Augite-minette. 


Not  fresh. 
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No. 


1 

Al.  I 

2 

Al.  I 

3 

Al.  I 

4 
Al.  I 

5 

Al.  I 

6 

Al.  I 

7 

Al.  I 

8 
Al.  I 


9 
Al.  I 

10 
Al.  I 

11 
Al.  I 

12 

A2.n 

13 
Al.  I 

14 

A1.I 

15 

A1.I 


CHEMICAL    ANALYSES    OF    IGNEOUS   ROCKS 
CLASS  II.    DOSALANE— Continued. 

RANG  8.    ALKaLICALCIC.    ANDASE. 


SiO,      AljOs     Fe,Oj 


58.51 

.975 

57.97 

.966 

51.00 

.850 

52.33 

.872 


16.32 

.160 

15.  a5 


.152  , 

17.21  ' 

.169  , 

15.09  ' 

.148  ' 


54.9' 


'  I 


18.38 

.916  i         .180  I 

19.  70  I 

.193  ! 


56.05 

.934 


54.86 

.914  I 

I 

53.49  I 

.892  ' 


52.93 

.882 

52.86 

.881 


17.28 


I 


17. 19  1 

I 

.169  I 


19.67 

.193 

17.51 

.174 


2.11 
.013 

0.73 

.005 
4.23 

.026 

4.31 

.027 

3.06 

.020 

3.74 

.023 

4.08 

.025 
4.73 

.029 


FeO   ;  MgO 


CaO  I  Na^O 


K,0    ,  H,0-t^  n.,0-|  CO,     TiOj  '  PA  I  MnO  I  BaO  1    Sum      Sp.gr. 


I  . 


4.43  i  3.73  ;  3.92       .3.11 


.061         .093         .070  I         .a^O 

I      I      i 

2.  80  :  4.  96   10.  93       3. 03 


.039  I      .124        .195 

2. 41  ■  6. 19     9. 15 
.033;      AhS        .163 


4. 08  !     2. 00  ,  0. 23 


.049 

2.88 

.047 


0.  38  i  0. 22 


.043 

3.16 

.034 

I 

4.  93       0. 63 
.053  I 


4. 03  '  6.  73     7. 06       3.14       3.76       2.68 


ai6  ,       .168  1       .126  I         .051  .040  ; 


4.22  I  2.38  1  5.43 

.058  i  .060  I      .097 

2.32  i  2.51  j  4.34 

.032  ,  .063         .077 


2.28 
.032 

3.25 
.045 


4.19 


5.42 


3.07       3.50 

I 

.020  i         .049 


52.49  !  17.89 
.875  I         .175 


52.11 


16.58 

.163 


51.75  17.48 

.»63  .172 
f 

51.56  21.00 

.859  .206 


51.17 
.853 


16.14 
.158 


5.18 
.032 

5,76 

.036 

3.66 

.023 

6.42 
.040 

5.17 

.082 

4.11 

.025 


3.31 

.046 

2.08 

.030 

4.99 

.070 

1.46 

.020 

2.76 
.039 

4.48 
.062 


.105         .096 

I 

4. 42  I  6.  34 
.111  I      .113 


2.  88  I  4.  69 

.072         .084 


3.45  '  3.37 

.056  I  .036 

3.  29  I  4. 44 

.053  I  .047 

3.94  I  3.96 

.W'.3  .042 


3.  23 

.052 


4.20 

.068 


4. 18  !  6. 51       3.  22 


.105        .116  .051 


3.49 

.087 


7.01  I    3.18 

.125,         .051 


6.  87     6. 43       3.  25 


I 


.172  ,      .115  I 

I 

4.05  j  8.20 

.  101         .  146 


2. 52     4. 83 


.063 

4.82 

.121 


.086 

7.72 

.137 


.052 

3.33 

.054 

4.37 
.071 

2.99 
.018 


3.86 

.041 


4.75 
3.41 


3.73 

.039 

3.20 

.034 

3.72 

.089 

4.13 

.014 

3.54 

.087 


0.82 


1.86 


2.16 


2.17 


2.73 


1.76 


2.63 


1.99 


2.26 


2.27 


2.24 


0.63 


I 


none  I  0. 72     0. 30  i  trace  . 


99.46 


2.92 


.009  .002 

0. 60  '  0. 15 

.007  .001 

0. 13  0. 33 

.002  .002 

0. 14  1. 02 

.002  ;  .007 


0.97 

.012 
0.98 

.012 

0.69 

.009 


0.42 
.003 

0.66 

.005 

0.48 

.003 


0.  71  I  0. 43 

.009  :      .003 


0.72 

.009 

1.04 

.012 


0.59 


0.53 

.008 


0.81  0.55 

.010  j  .004 

0.53  I  0.63 

.006  .004 


0.86 


0.67 


.011        .006 


0.65 

.008 

1.01 

.012 


0.69 
.005 

0.48 
.008 


trace    0. 09  ,  100. 69 

.001 

trace    0.34       99.60 

.002  i 


I 


0.09 

.001 

trace 
trace 

0.19 


0.14 

.002 


0.15 

.002 

trace 


0.09 

.001 
0.23 

.003 

trace 


trace 
0.21 

.008 


0.07  I  100.45 
.001  I 

100.45 
100.14 

0.37       99.90 

.003 


0.06 


0.21 

.002 


0.30 

.002 


0.20 

.001 


100.02 


100.09 


99.93 


100.01 


100.47 


100.37 


100.29 


99.94 


2.785 


D08ALANE 8HOSHONOSE. 
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ORDER  5.     PERFELIC.     GERMANA RE— Continued. 
SUBRANG  3.    80DIPOTAS8IC.    SHOSHONOSE. 


Inclusive. 


§^' 


CI 
F 

SrO 
UfiO 

SO, 

CI 

8rO 


SO, 
LU) 


none 
none 


trace 
trace 
0.02 
trace 

0.03 

trace 

0.14 


SO,  0.03 

CI  trace 

LljO        0.03 


0.19 
0.06 


Norm. 


Locality. 


^  «J-2    i^  ,?•;  i  Crj'stal  Falls,   Micli- 

or23.9     hyl4.0  (^^ 


ab  26.2     mt 
an  18.6     il 


3.0  I 
1.4 


igan. 


^   ,21  2^  ^2  I  R«<*'k    Creek,    Grazv 

or  18.9  hy    2.7  i^r^        Mnntanji 

ab  25.7  mt    1.2  J        ->liS.,  ->AO"ia"a- 

an  19.5  il       1.1 


or  29.5  di    1^.8 

ab  11.5  ol      5.4 

an  19.2  mt    6.0 

ne    7.7  ap     0.7 

or  22.2     di    10.1 

ab26.7     hy    9.3 

an  15. 8     of     4.7 

mt    6.3 

np     2. 3 


Highwood  Peak, 
High  wood  Mts., 
Montana. 

Cottonwood  Creek, 
Montana. 


Analyst. 


H.  N.  Stokes. 


W.  F.  Hille- 
brand. 


E.  B.  Hurlbut. 


I 


Reference. 


I  J.  M.  Clements, 
I      J.  G..  VI,  p.  378, 


1898. 


I 


L.  G.  Eakins. 


Q  6.1 
or  20.0 
ab  2<>.3 
an  24. 5 

Q  7.0 
or  26.1 
ab27.8 
an  21.4 
C      1.6 

Q  1.8 
or  23.4 
ab33.0 
an  18. 1 


Q  2.1 
or  22.8 
ab  27.2 
an  21. 1 


hy 
mt 
11 
ap 

hy 
mt 
il 


9.5 
4.6  i 
1.8 
1.0  : 

i 

6.3  ■ 

5.3  I 

1.4  I 


Baldy  Mountain,  Bear 
Gulch,  Montana. 


Two  Ocean  Pass, 
Yellowstone 
National  Park. 


I 

4.2  I  Indian  Peak, 
|-^  i      Yellowstone 
1.2  I      National  Park. 

1.1 


Beaverdam  Creek, 


dl  6.1 

^y  ^-2  I      Yellowstone 

il  i!4 1      National  Park, 

ap  1.0 


or  28.4 

dl 

2.3 

ab30.4 

ol 

6.3 

an  20.6 

rat 

4.6 

ne    2.8 

il 
ap 

1.4 
1.2 

SO, 

0.22 

Q      3.2 

di 

4.3 

CI 

0.16 

or  20.0 

hy 

8.7 

Li,0 

0.04 

ab  26. 7 

mt 

7.4 

an  24.2 

il 
ap 

1.8 
1.1 

Q     3.2 

di 

6.3 

or  21.7 

hy 

5.1 

ab26.7 

mt 

4.6 

an  23. 6 

il 
a? 

1.6 
1.4 

or  18.9 

di 

5.9 

ab  27.2 

hy 

11.6 

an  21.4 

of 
mt 
11 
ap 

5.9 
6.3 
0.9 
1.3 

SO, 

0.17 

or  21.7 

di 

10.8 

CI 

trace 

ab  28. 3 

hy 

4.3 

Li-0 

trace 

an  22.0 

of 

mt 

il 

hm 

ap 

0.5 
2.3 
1.6 
4.8 
1.7 

SO, 

0.21 

or  24.5 

ol 

4.4 

CI 

trace 

ab  32.5 

mt 

7.4 

LI,0 

0.13 

an  23.9 

11 

1.1 

ne  .2.6 

ap 

1.7 

ZrO, 

none 

or  20.6 

di 

12.4 

FeS. 

0.05 

ab  -25.2 

5f 

8.5 

Cr#0, 

trace 

an  20. 3 

0.6 

nIo 

0.04 

mt 

6.8 

0.01 

il 

1.8 

SrO 

0.10 

ap 

1.1 

Beaverdam  Creek, 
Yellowstone 
National  Park. 


Beaverdam  Creek, 
Yellowstone 
National  Park. 


Near  Pyramid  Peak, 
Yellowst<»ne 
National  Park. 


Hurricane  Ridjje, 
Crandall  Basin, 
Yellowstone 
National  Park. 

Sepulchre  Mountain, 
Yellowstone 
National  Park. 


Beaver  Dam  Creek, 
Yellowstone 
National  Park. 

Dike  Mountain,  Yel- 
lowstone National 
Park. 


J.P.Whitfield. 


J.  P.  Whitfield. 


L.  G.  Eakins. 


L.  G.  Eakint?. 


L.  G.  Eakins. 


J.  E.  Wolff, 

B.  U.  S.  G.  S.,  148, 
p.  144,  1897. 

L.  V.  Pirsson, 

B.  U.  S.  G.  S.,  148, 
p.  154,  1897. 

G.  P.  Merrill, 
Pr.  r.  S.  Nat.  Mus., 
XVII;  p.  648,  1895. 

J.  P.  Iddings, 

B.  U.  S.  G.  S.,  148, 
p.  129,  1897. 

J.  P.  Iddinjrs, 

J.  G.,  Ill,  p.  944, 1895. 


J.  P.  Iddings, 
J.  G.,  Ill,  p.  944, 1895. 


J.  P.  Iddings, 
J.  G.,  Ill,  p.  944, 1895. 


J.  P.  Iddings, 
J.  G.,  Ill,  p.  944, 1895. 


J.P.Whitfield.  I  J.  P.  Iddings, 

,      B.  r.   S.   G.   S.   148, 
'      p.  129,  1897. 


L.  G.  Eakins. 


L.  G.  Eakins. 


J.P.Whitfield. 


J.  P.  Iddings, 
J.G.,llI,'p.944,1895. 


,  J.  P.  Iddings, 

I      M.  U.  8.  G.  S., 

;       XXXII,  p.  260,  1899. 


J.  P.  Iddings, 
M.  8.  G.  8., 
XXXII,  p.  340,  1899. 


J.  P.  Whitfield.     J.  P.  Iddings, 

M.  U.S.  G.S., 


Author's  name. 


Remarks. 


XXXII,  p.  349,  1899.  I 


Mica-diorite. 


Diorite. 


Monzonite. 


Augite- 
pori)hyrite. 


Shoshonite. 


Shoshonite. 


Shoshonite. 


Shoshonite. 


Leucite- 
banakite. 


Shoshonite. 


Leucite? 
Shoshonite. 


Orthoclase- 
basalt. 


Shonhonite. 


Leucite- 
banakite. 


W.  F.  Hille- 
brand. 


Hague  and  Jaggar, 
B.  U.  S.  G.  S.,  168, 
p.  98,  1900. 


Augite- 
andesite. 


Also  in  M.  U.  8. 
G.S.,XXXVI, 
p.  231, 1899. 


Also  in  M.  U.  S. 
G.S.,XXXII, 
p.  340, 1899. 

Also  in  M.  U.  8. 
G.S.,XXXII, 
p.  340, 1899. 

Near  monzonoee. 

Also  in  M.  U.  S. 
G.8.,XXXII, 
p.  340,1 899. 

Probably  same 
as  No.  10  be- 
low. 

Also  in  M.  U.  S. 
G.S.,XXXII, 
p.  349, 1899. 

Same  rock  as  No. 
14  below. 

Also  in  M.  U.  8. 
G.S.,XXXII, 
p.  340, 1899. 

Probably  same 
as  No.  8  above. 

Also  in  M.  U.  8. 
G.S.,XXXIL 
p.  340, 1899. 


Same   rock  as 
No.  9  above. 
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OHEMICAL   ANALYSES    OF   IGNEOUS   BOOKS. 


CLASS  II.     DOSALANE— Continued. 
RANG  3.    ALKAXICALCIC.    ANDASE-Ctontlnued. 


No. 

SiO, 

A1,0, 

Fe,0, 

FeO 

MgO 

CaO 

Na,0 

K,0 

H^O-f  H,0- 

CO, 

TiO, 

PA    MnO 

BaO 

Sum 

Sp.gr. 

16 

50.29 

15.85 

8.22 

1.43 

4.65 

7.71 

2.98 

3.53 

•1.98 

1.77 

none 

0.96 

1 
0.  51     0. 15 

0.15 

100.27 

Al.I 

.838 

.165 

.051 

.020 

.116 

.137 

.048 

.037 

.012 

.003  j      .002 

.001 

17 

50.06 

17.00 

2.96 

5.42 

3.61 

8.14 

3.53 

3.40 

4.85 

0.51 

0.  66  j  0. 14 

100.28 

A2. 11 

.834 

.167 

.024 

.076 

.090 

.145 

.057 

.036 

.006 

.005         .002 

1 

, 

18 

56.90 

18.50 

0.17 

4.61 

5.10 

6.17 

2.99 

4.14 

0.51 

0.19 

1 

0.  79  ;  trace 

100.07 

A2.  II 

.M8 

.181 

.001 

.064 

.127 

.110 

.048 

.044 

.002 

.005      

19 

52.59 

17.91 

3.81 

5.18 

4.11 

7.24 

2.94 

3.83 

1.24 

'  0.84 

0. 14  !  trace 

99.88 

2.83 

A2.n 

.877 

.175 

.024 

.072 

.103 

.129 

.047 

.OiO 

3.90 

.010 

.001  j    

22°.  5 

20 

49.69 

18.06 

2.64 

6.19 

5.73 

8.24 

2.99 

0.91 

;  0.85 

0. 81  ;  0. 13 

100.27 

A2.n 

.828 

.177 

.016 

.086 

.143 

.147 

.048 

.041 

.011 

006         .002 

21 

48.25 

16.73 

3.99 

6.28 

5.77 

8.32 

3.24 

4.08 

1.72 

0.89 

0. 68  1  trace 

0.01 

100.16 

ALI 

.804 

.164 

.025 

.088 

.144 

.148 

.052 

.043 

.011 

.005      — 

— 

22 

54.20 

15.86 

3.32 

4.14 

3.51 

5.32 

3.28 

3.30 

2.40 

0.55 

L45 

1.35 

0.68 

0.19 

0.41 

100.28 

A1.I 

.903 

.156 

.021 

.058 

.088 

.095 

.053 

.035 

.017 

.005 

.003 

.003 

23 

56.78 

16.86 

3.56 

2.93 

3.41 

6.57 

3.19 

3.48 

1.21 

0.15 

0.18 

1.15 

0:42 

99.89 

2.67 

A2.  n 

.M6 

.165 

.022 

.040 

.086,      .118 

.051 

.087 

.014 

.003 

24 

56.19 

16.76 

3.05 

4.18 

3.79 

6.53 

2.53 

4.46 

0.66 

0.34 

0.69 

0.55 

0.10 

0.19 

100.02 

Al.  I 

.937 

.164 

.020 

.058 

.096 

.117 

.041 

.048 

.009 

.004 

.001 

.001 

25 

47.6 

17.6 

4.8 

5.8 

5.0 

8.6 

2.3 

4.3 

2.2 

L6 

99.8 

AS.  m 

.792 

.172 

.030 

.080 

.125 

.153 

.037 

.046 

.020 

26 

47.1 

18.1 

3.0 

8.5 

7.3 

6.6 

2.4 

2.8 

3.6 

0.4 

0.1 

99.9 

A8.m 

.785 

.177 

.019 

.118 

.183 

.    .118 

.039 

.030 

.005 

.001 

27 

58.20 

19.20 

1.10 

3.52 

2.01 

3.67 

3.60 

4.55 

1.40 

2.40 

99.65 

A8.  m 

.970 

.188 

.007 

.049 

.050 

.066 

.058 

.049 

28 

59.41 

17.92 

1.71 

2.40 

2.99 

4.65 

2.63 

5.60 

L30 

0.01 

0.87 

. 

99.49 

A8.  ni 

.990 

.176 

.011 

.033 

.077 

.083 

.042 

.060 

.006 

29 

47.60 

17.57 

7.24 

5.08 

3.31 

7.09 

3.60 

3.28 

L70 

0.30 

3.02 

0.48 

100.17 

A2.  II 

.792 

.172 

.045 

.071 

.083 

.127 

.058 

.035 

.086 

.003 

30 

55.19 

16.42 

'    5.20 

4.28 

2.31 

8.23 

2.82 

3.79 

2.26 

100.50 

2.748 

AS.  m 

.920 

.161 

.082 

.060 

.058 

.146 

.045 

.040 

31 

51.98 

18.84 

4.98 

5.40 

2.77 

6.13 

3.04 

3.60 

2.58 

99.32 

A8.  m 

.866 

.185 

.031 

.075 

.060 

.109 

.049 

.088 

32 

54.23 

14.37 

2.26 

4.76 

7.71 

7.00 

2.56 

3.30 

L79 

0.59 

0.89 

0.48 

100.09 

2.779 

A^^ 

.904 

.141 

.014 

.066 

.193 

.125 

.041 

.036 

i    .011 

1 

.003 

D08ALANE 8H08HON08E. 
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ORDER  5.     PERFELIC.     GERM  AN  ARE— Continued. 

SUBRANG  3.    80D I  POTASS  K\    >^HasHOXriSE-t'oniltm(?d. 


Inclusive. 


Norm. 


Locality. 


Cl 

trace 

Q 

0.9 

di 

12.3 

NIO 

trace 

or 

20.6 

hv 

6.9 

8rO 

0.09 

ab  25.2 

mt 

1.9 

Li«0 

trace 

;    ^^ 

19.6 

il 

1.8 

Cl  trace 


'       Cl  0.06 


Cl  0. 13 


80a  0.12 

Cl  0.08 


FeSs  0.26 

NIO  0.02 

SrO  O.Ol 

LisO  trace 


SrO 
LIjO 


trace 
trace 


SOi 


0.16 


hm  6.9 
ap     l.l 


or  20.0 
ab  27.2 
an  20. 7 
ne    1.4 


Q  1.3 
or  24.5 
ab  25.2 
an  24.7 


di 

ol 

mt 

il 

ap 


12.3 
6.5 
6.6 
0.9 
1.7 


di  1.4 
hy  21.3 
mt  0.4 
ap     1.7 


I 


or  22.2  di  9.4 
ab  24.6  hv  10.1 
of 


an  24.6 


or  -22.8 
ab  19. 1 
an  24. 5 
ne    3.1 


mt 
11 


0.4 
5.6 
1.6 


di  9.4 
ol  12.8 
mt  3.7 
il  1.7 
ap     1.9 


Table  Mountain, 
Denver,  Colorado. 


or  23.9  di  14.6 
ab  14.7  ol  10.3 
an  19.2     mt    6.8  ; 

ne    6.8     II      1.7  | 
ap     1.6  I 


Q  7.1 
or  19.5 
ab  27.8 
an  18. 9 


Q  8.6 
'  or  20.6 
;  ab  26. 7 
I  an  21.4 


di 

2.7 

hy 

10.2 

mt 

4.9 

il 

2.6 

ap 

1.6 

di 

8.0 

hv 

5.8 

mt 

5.1 

il 

2.2 

ap 

1.0 

di 

6.8 

hy 

10.1 

mt 

4.6 

il 

1.2 

ap 

1.2 

Q  6.9 
o-  26.7 
ab  21. 5 
an  20.9 


or  25.6  di    14.3 

ab  12.0  ol      7.0 

an  24.7  rat    7.0 

ne    4.0  il      3.1 


or  16.7 
ab  20.4 
an  30.0 


di     2.3 
hv     1.5  1 
of    19.5 
mt    4.4  , 
11      0.8  ' 


Q      6.2     hy  10.5 
or  27.2     mt    1.6 
ab30.4 
an  18.3 
C      1.5 


Q     7.4  di  2.2 

or  33.4  hy  9.6 

ab22.0  mt  2.6 
an  20. 3 


or  19.5 
ab  27.2 
an  22.0 
ne    1.7 


di 

ol 

mt 

il 

hm 

ap 


8.2 
3.2 
8.1 
5.6 
1.6 
1.1 


Yalmont,  Boulder 
County,  Colorado. 


Lane  and  Hayward 
Mine,  Silver  Bow 
Basin,  Alaska. 


Clover  Meadow, 
Tuolumne  County, 
California. 


Table  Mountain, 
Tuolumne  County, 
California. 


Malvern,  England. 


Swinyards  Hill, 
Malvern,  England. 


Hopital-Camfront, 
Brittany,  France. 


Cabezo  Felipe, 
Cartagena,  Spain. 


Huken,  Christiania 
Fjord,  Norway. 


Q     6.1  di    15.8     Gebweiler    Voffeflpn 

or  22.2  hy    1.8  I  ^^^^weiier,  >  ogesen. 

ab  '23. 6  mt    7. 4 
an  21. 1 


Analyst. 


Deer  Creek,  Yellow- 
stone National 
Park. 


Lamar  River,  North 
Bison  Peak,  Yel- 
lowstone National 
Park. 

Turkey  Creek,  Jeffer- 
son County,  Colo- 
rado. 

Table  Mountain, 
Denver,  Colorado. 


W.  F.  Hille- 
brand. 


L.  G.  Eakins. 


L.  G.  Eakins. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


L.  G.  Eakin.s. 


W.  F.  Hille- 
brand. 


It.  Steiger. 


W.  F.  Hille- 
brand. 


J.  H.  Player. 


J.  H.  Plaver. 


Not  stated. 


A.  0«inn. 


L.  Schmelck. 


V.  Traumann. 


Q     1.4  di     2,5 

or  21.1  hy  11.4 

ab26.7  mt    7.2 
an  27.2 

Q     2.0  di    11.1 

or  19.5  hy  19.4 

ab  21.6  mt    3.2 

an  18.1  il      1.7  i 
ap    1.1 


Masmiinster,  Vogesen. :  A.  Walther. 


Soterburg,  Nahethal, 
Rh.  Prussia. 


Bottcher. 


Reference. 


Hague  and  Jaggar, 
B.  U.  S.  G.  S.,  168, 
p.  97,  1900. 


H.  W.  Turner, 
1       14A.R.U.S.G.S.,I1, 

j       p.  491,  1894. 

I 

I  C.  Callaway, 

I      Q.  J.  G.  8.,  XLIX, 

'      p.  419,  1893. 

'  C.  Callawav, 

;      Q.  J.  G.  S.,  XLIX, 

i       p.  420,  1893. 

'  C.  Barrois, 

Guide  Exc.  VIII, 
I      (^ong.  G.  Int.,  VII, 
I      p.  19,  1900. 

i  A.  Osann, 

i      Z.  D.  G.  G.,  XLIII, 

I      p.  719,  1891. 

W.  C.  Brogger, 
Q.  J.  G.  8.,  L, 
p.  33,  1894. 


Author's  name. 


>  J.  P.  Iddings, 

J.  G.,  HI, 

p.  944,  1895. 

I  W.  Cross, 

M.  U.  8.  G.  S., 
,       XXVII,  p.  310,  1896. 

I  W.  Cross, 

'      M.  V,  8.  G.  S., 

XXVII,  p.  306,  1896. 

'  W.  Cross, 

M.  U.  8  G.  S., 
XXVII,  p.  308,  1896. 

W.  Cross, 
!      M.  V.  8.  G.  8., 
I      XXVII,  p.  301, 1896. 

'  G.  F.  Becker, 

B.  U.  8.  G.  8.,  148, 
I      p.  23:i,  1897. 

I  F.  L.  Ransome, 
I      A.  J.  8.,  V, 
I      p.  363,  1898. 


Gabbro- 
porphyry. 


I  Shoshonite. 


Augite-mica- 
syenite. 

Basalt. 


Basalt. 


Dolerite. 


Diorite. 


Augite-latite. 


Remarks. 


Also  in  M.  U.  8. 
G.8., XXXII, 
p.  340,  1899. 


I 


Basalt     (Aug- 
ite-latite, 
F.  L.  R. ) 


Diorite. 


Diorite. 


I   K 


Kersantite. 


Late  flow. 


Early  flow. 


Near  kentallen- 
ose. 


Not  fresh. 


Also  in  B.  U.  8. 
G.  8.,  89,  p. 
58,  1898. 


Also  cf.  F.  L. 
Ransome,  A. 
J.  8.,  V,  p. 
363,  1898. 

One  decimal. 


One  decimal. 


Near  pulaskose. 


I 


Andesite 


Labrador- 
porphyrite. 


I 


A.  Osann,  '  Labrador- 

Abh.Sp.K.  Els. -Loth.,        porphyrite. 
Ill,  p.  117,  1887. 

A.  Osann,  ,  Labrador-  Sum  low. 

Abh.8p.K.Els.-Loth.,        porphvrv. 
Ill,  p.  125,  1887.  '   ' 

K.  A.  Lossen,  |  Olivine-  SOj  for  8. 

Jb.  Pr.  G-L.  A.,  X,  weiselbennte.  I 

p.  309,  1892.  ' 
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OHEMICAL    ANALYSES    OF   IGNEOUS    BOCKS. 


CLASS  II.    DOSALANE-Continued. 
RANG  3.    ALKAUCALCIC.    ANDASE-Conttnued. 


No. 

SiO, 

A1,0, 

Fe,0, 

FeO 

MgO 

CaO 

Na,0 

K,0 

H/)-f  H^O- 

CO, 

TiO, 

PA 

0.62 

MnO     BaO 

Sum 

Sp.gr. 

33 

52.26 

14.93 

3.50 

3.70 

5.84 

6.33 

2.86 

3.76 

2.68  . 

2. 62  i  0. 62 

,     99.92 

2.725 

A2.  n 

.871 

.146 

.022 

.051 

.146 

.112 

.046 

.040 

.008 

i 

.001 

34 

60.31 

16.72 

4.19 

5.01 

6.69 

7.73 

2.50 

2.53 

3.16 

1 
0. 13     0. 64 

99.98 

2.777 

A2.n 

.839 

.164 

.026 

.070 

.167 

.137 

.040 

.026 

: 

.008 

■            1 

35 

51.80 

16.65 

4.93 

2.14 

6.90 

7.35 

3.68 

4.05 

1.32 

0.50 

■  0.29 

99.61 

A3,  m 

.863 

.163 

.080 

.030 

.173 

.131 

.a'V9 

.013 

.001 

36 

54.55 

15.44 

3.48 

0.80 

4.41 

7.85 

2.45 

4.09 

3.75 

2.16     0.96 

0.45 

100.49 

2.67 

A2.n 

.909 

.162 

.022 

.011 

.110 

.140 

.010 

.043 

.012 

.003  i 

1 

37 

51.53 

18.28 

4.89 

2.11 

1.69 

5.10 

3.01 

4.74 

6.90 

1.33 

0.46  !  0.18 

1 

100.29 

2.554 

A2.  II 

.869 

.179 

.an 

.030 

.012 

.091 

.048 

.050 

.016 

.003 

.002 

38 

50.98 

18.94 

5.82 

1.83 

0.32 

6.88 

3.22 

4.67 

4.01 

1.23 

0.21 

98.11 

2.548 

D2.  V 

.860 

.186 

.086 

.026 

.008 

.123 

.052 

.050 

.015 

.001 

39 

50.08 

18.87 

3.48 

3.49 

2.14 

6.70 

4.10 

4.58 

4.17 

0.26 

1.39 

0.39 

0.29 

100.16 

2.651 

A1.I 

.886 

.186 

.022 

.049 

.064 

.120 

.066 

.049 

.017 

.003 

.004 

40 

50.52 

17.98 

5.09 

5.90 

3.36 

7.95 

3.60 

3.70 

1.03 

trace 

L31 

100.44 

2.855 

A8.ni 

.842 

.176 

.032 

.082 

.084 

.143 

.058 

.039 

.009 

41 

49.75 

16.72 

5.70 

4.99 

3.89 

9.69 

3.08 

3.02 

2.18 

0.18 

0.72 

99.92 

2.857 

A2.II 

.829 

.164 

.036 

.069 

.097 

.178 

.050 

.033 

.002 

.006 

42 

54.56 

16.49 

1.02 

5.65 

8.57 

7.95 

2.07 

3.35 

0.15 

1.10 

trace 

100.91 

B2.m 

.909 

.162 

.006 

.078 

.214 

.142 

.033 

.066 

.013 

— 

43 

54.14 

16.42 

1.69 

5.26 

8.44 

8.05 

2.20 

3.34 

0.56 

1.23 

1 
trace 

101.33 

B2.m 

.902 

.161 

.011 

.073 

.211 

.144 

.085 

.036 

.015 

— 

1 

44 

56.76 

16.79 

2.07 

6.95 

L63 

6.01 

2.43 

4.67 

2.44 

0.47 

100.22 

2.470 

BS.IV 

.946 

.166 

.018 

.097 

.041 

.107 

.039 

.050 

.003 

45 

56.32 

18.17 

2.23 

6.47 

2.84 

5.33 

1.80 

4.18 

2.15 

0.34 

99.83 

2.520 

B8.IV 

.989 

.178 

.014 

.090 

.071 

.095 

.029 

.045 

.002 

46 

58.78 

16.97 

1.13 

2.10 

1.46 

7.27 

3.67 

4.18 

3.60 

0.32 

0.17 

100.09 

A8.m 

.980 

.167 

.007 

.030 

.037 

.130 

.059 

.045 

.002 

.002 

. 

47 

55.69 

19.08 

4.07 

3.26 

3.41 

6.87 

2.89 

4.41 

0.17 

trace 

99.85 

2.717 

A3.m 

.928 

.187 

.025 

.045 

.085 

.123 

.047 

.047 

48 

52.12 

18.47 

3.40 

4.77 

5.11 

8.71 

3.07 

3.29 

0.46 

trace 

0.25 

trace 

99.65 

A8.ni 

.869 

.181 

.021 

.067 

.128 

.165 

.060 

.086 

.002 

49 

53.31 

17.34 

9.01 

2.00 

0.73 

9.06 

3.42 

3.35 

0.14 

1.44 

99.80 

2.686 

A8.m 

.889 

.170 

.066 

.028 

.018 

.161 

.066 

.066 

.021 

'          16° 
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ORDER  5.     PERFELIC.     GERMANARE— Continued. 
SUBRANG  3.    SODIPOTASSIC.    SHOSHONOSB— Continued. 


Inclusive. 


80s 


SOs 


0.21 


trace 


80, 
Org 


0.10 
trace 


CI 

8 


CI 

8 


trace 
trace 


SOt 
CI 


80s 


trace 


Norm. 


Locality. 


^  Jll  5*   ,?I  I  Breitenbrunnen, 

fbt?  S.ri:l:      Querbachthal 

an  16.7  il     1.1  I      Thurmger^'ald. 

ap     1.4 

^  ,?•?  i^  ,21  i  QuerenberjJT, 

ab21.0  mt    6.0         ";  V7^?^"^^», , 

an  27. 2  il     1.2        Thuringerwald. 


^l  ?/?  ^t  ^5-5  i  Stengerte,  Spessart, 

ab  22.5  ol      7.2  _  p>       . »     *'  ♦ 

an  17.0  mt    7.0  { 
ne    4.5 


Bavaria. 


Q  C.l 
or  23.9 
ab21.0 
an  19.2 


I 


di  13.2 
hy  4. 9 
il  1.8 
hm  3.5 
ap     1.1 


0.07         I  Q      4.0     hy     4.2 

I  or  27.8     mt    3.2 

ab  25.2     il       2.3 

I  an  22.5     hm  2.7 

ap     1.1 


Gronig,   St.  Wendel, 
I      Harz  Mountains. 


Mondhalde, 
Kaiserstuhl, 
Baden. 


Q  2.0 
or  27.8 
ab  27.2 
an  20.3 


di  1.8 

wo  4.8 

mt  2.3 

II  2.2 

hm  4.0 


0.18  or  27.2     di  9.0 

0.04  ab  23.1     ol  1.7 

an  19. 5    mt  5. 1 

i  ne    6.2     11  2.6 

ap  1.0 


or  21.7  di  7.3 

ab28.8  ol  8.4 

an  22.0  mt  7.4 

ne   0.3  ap  3.0 


Fuhrenberg, 
Kaiserstuhl, 
Baden. 


Mondhalde, 
Kaiserstuhl, 
Baden. 


Kongstock, 
Bohemia. 


""l  iS?  ^    ^?S  Eichberg, 

ab25.2  ol      4.3  Hahondorf 

an  22.5  mt   8.4  I  n.  iiaoenaon, 

ne  0.6  ap    1.7  Bohemia. 


or  20.0     di  11.0 

ab  17.3     hv  20.3 

an  25. 9     ol  2. 1 

rat  1.4 

II  2.0 

or  20.0     di  9.8 

ab  18.3     hy  21.2 

an  25. 8     ol  1. 0 

mt  2.6 

11  2.3 

Q      7.0     di  4.5 

or  27.8     hy  13.0 

ab20.4    mt  3.0 

an  21. 1     ap  1. 1 


Q     9.5     hy  17.1 
or  25.0     mt    8.2 
I  ab  15.2 
an  26.4 

I  r      0.9 


0.44         I  Q     6.7  di    13.6 

trace      i  or  25.0  mt    1.6 

ab  30.9  ap    0.8 
I  an  17.5 


Q     2.6  di  6.8 

or  26.1  hy  7.8 

ab24.6  mt  5.8 
an  25.9 


Radicofani,  Tuscany. 


Castle  Gate, 
Radicofani, 
Tuscany. 


or  19.5  di  13.3 

ab25.2  ol  9.1 

an  26. 7  mt  4. 9 
ne    0.6 

Q     5.1  dl  3.9 

or  20.0  wo  7.4 

ab  28.8  mt  6.5 

an  22.0  hm   4.5 


n.  Lake  Bolsena, 
Italy. 


Mont'  Alfina, 
n.  Lake  Bolsena, 
Italy. 

Bagnaia, 
n.  Viterbo, 
Italy. 

Monte  Santa  Croce, 
Rocca  Monfina, 
Italy. 

Tilba  Tilba  Lake, 
South  Coast, 
New  South  Wales. 

Port  Resolution, 
Tanna  Island, 
New  Hebrides, 
Pacific  Ocean. 


Analyst. 


G.  F.  Steffen. 


G.  F.  Steffen. 


H.Stnl)er. 


Hesse. 


F.  Graeff. 


K.  Gruss. 


F.  Graeff. 


R.  Pfohl. 


R.  Pfohl. 


H.  8.  Washing- 
ton. 


H.  S.  Washing- 
ton. 


L.  Ricciardi. 


L.  Ricciardi. 


Reference. 


Author's  name. 


Remarks. 


H.  Loretz, 
Jb.  Pr.  G.L-A.,VIII, 
p.  112.  1888. 


H.  I^retz, 
Jb.  Pr.  G.  L-A.,  IX, 
I      p.  3()6,  1889. 

E.  Golier, 
N.  J.  B.  B.,  VI, 

p.  566,  1889. 

K.  A.  Ix)Hsen, 
Jl).  Pr.  G.  I^A.,  X, 
p.  266,  1892. 


Kersantite.  SO,  for  S. 

1  Not  fresh. 


F.  Graeff, 
Mt.  Ba<l.  G.  L-A., 
IV. 


K.  Gruss, 
Mt.  Bad.  G.  L-A., 
IV,  p.  97,  1900. 


F.  Graeff, 
cf.  N.  J.,  1890,  II, 
p.  65. 

J.  E.  Hibsch, 
T.  M.  P.  M.,  XV, 

p.  487,  1895. 

J.  E.  Hibsch, 
T.  M.  P.  M..  XIV, 
p.  112,  1894. 

H.  S.  Washington, 
A.  J.  S..  IX, 
p.  52,  1900. 

H.  S.  Washington, 
A.  J.  S.,  IX, 
p.  52,  1900. 


!  C.  Klein, 

I      Sb.  Berl.  Ak., 

'       1888,  p.  96. 


C.  Klein, 
Sb.  Berl.  Ak., 
1888,  p.  96. 


L.  Ricciardi.         A.  Verri, 


H.  S.  Washing- 
ton. 


I      B.  Soc.  G.  Ital., 
;       VIII,  p.  403,  1889. 
I 
H.  S.  Washington, 
J.  G.,  V, 


I 


J.  C.  H.  Min- 
gaye. 

A.  Liversidge. 


Melaphyre. 


Kersantite. 


Diorite-  Not  fresh, 

porphyrite. 


Mondhaldeite. 


I 


Mondhaldeite. 


Tephrite. 


Dolerite 

(essexite). 

Leucite- 
tephrite. 


Sum  low. 


Border  of  dike. 
Cf.   No.  83,  an- 
dose. 


Alkalies  and 
TiO,?  Cf.  No 
14,  essexose. 


Andesite  (gray)!  Dried  at  110® 
i  Sum  high. 


Andesite(black); 


Olivine- 
trachvte. 


Olivine- 
trachyte. 


Trachyte. 


p.  252,  1897. 

W.  Anderson, 
Rec.  G.  S.  N.  S.  W., 
II,  p.  153,  1902. 

A.  Liversidge, 
Jour.  R.  Soc.  N.S.W., 
XX,  p.  237,  1887. 


Blotite- 
\'ulsinite. 


Homblende- 
andesite. 


Glassv  lava. 


Dried  at  110*». 
Sum  high. 


Alkalies  low? 
Also  in  N.  J.  B. 

B.,  VI,  p.  7, 

1889. 

Alkalies  low? 
Also  in  N.  J.  B. 

B.,  VI,  p.  7, 

1889. 

Alkalies? 


Dried  at  110<*. 


AljO,  and  Fefit 

transposed. 
MgO  low? 
MnO  high. 


.'        -v  «?       ^  *: 


// 


I    I    I       I 


/  I    '■}       I     '  r     •//  <     /^  //     //       //     if       //    <^,        »    ^//       //   .fit      h    Iff      "    Ti         <«'   HH 

.,  /^,.,  tgff  lifi  Wll 


I    l| 


'I'  f  III   I       >    (f-         If  lUi 


II  ■  "I 

11   !  •  ill     I  III 

"  -.1  Mill 


>i    .I'l  II    i(( 

IH'. 


«(.|  1411 

I  (I  rr  ;'  n  M    u  lu 

I       Mill  UM  '       («^t 


IINI.  7U 


iiH).  i:t 
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ORDER  5.     PERFELIC.     GERMANARE-Continued. 

SUBRANG  4.     DOSODIC.    ANDOSE. 


Inclusive. 


Cl 
F 

FeSi 
NIO 


SrO 


SrO 
UjO 


8rO 


8rO 
LijO 


LI,0 


SrO 
LI4O 


Cl 
SrO 


NiO 

SrO 

SO, 

Cl 

Li,0 


Cl 


0.09 
0.03 
0.24 
trace 


0.08 
trace 


0.11 


0.11 
trace 


trace 


O.ll 
trace 


0.07 
0.08 


0.02 
0.02 
0.07 

0.07 

trace 

none 


Nomi. 


Ix)calitv. 


I 


AnalvHt. 


Reference. 


Author's  name. 


Remarks. 


I  or    8.3 

I  ab  25. 7 

an  23.9 


I  Q     2.4 

I  or  13.9 

ttb30.9 

I  an  21.1 


di    18.1 
hy     1.0 
of     7.2  : 
mt  12.0 
il       1.1 

di      7.4  I 
hy  11.5  ' 
mt    5.3 
il       3.9  I 
ftp     2.0 


Q     2.3  di      8.1 

or  14.5  hy  18.4 

ab26.7  mt    2.6 

an  23.4  il       1.7 

or  10.6  di    14.2  I 

I  ab29.3  hy     8.0 

an  25. 6  ol  5. 8  1 
mt  2.8  I 
il       4.0 

or  12.8  ol     15.9  ' 

ab27.8  mt    6.3 

an  31.1  ap     1.6 
no    2.8  1 


Cold  brook  Marsh, 
St.  John,  New 
Brunswick. 


Mount  Ascutney, 
Vermont. 


South  Leverett, 
Massachusetts. 


Peach's  Neck,  Mar- 
blehead,  Massachu- 
setts. 


Medford,  Massachu- 
setts. 


W.  D.  Matthew.  I  W.  D.  Matthew, 

i      Tr.  N.  Y.  Ac.  Sci., 
1       XIV,  p.  214,  1895. 


W.  F.  Hille- 
brand. 


L.  G.  Ivakins. 


H.  S.  Washing- 
ton. 


R.  A.  Daly, 
B.  U.  S.  G.  S.,  148, 
p.  69,  1897. 

B.  K.  Emerson, 
M.U.S.G.S.,XXIX, 
p.  336,  1898. 


H.  S.  Washington,  |  Diorite. 

J.  G.,  VII,  p.  60, 1899.  I 


Quartz-diabase. 


Diorite. 


Tonalite. 


I 


G.  P.  Merrill. 


or  12.2     di    14.0 

ab  34.1     hy  11.4 

an  20. 3     of      6. 3 

mt    1.2 


Montrose  Point,  Cort-  1  M.  D.  Munn. 
landt.  New  York. 


3.2 
..  5.6 
ab33.0 


di    19.3  I 
wo    2.0 

mt    8.1  I 

an  22. 5     hm    4. 2  ' 


Near  Baptism  River, 
Minnesota. 


Q  6.6 
or  10.6 
ab  27. 2 
an  22. 5 

Q     2.7 

i  or  16.1 

ab37.2 

an  20. 0 


di    11.4  I 
hy  11.6 
mt    7.4  I 
il       2.4 


Duluth,  Minnesota. 


di 

hy 

mt 

il 

ap 


5.3 
8.1 
1.2 
2.6 
1.2 


Q     2.5     di      3.2  ' 
or    8.3     hy  13.0  I 
ab  34.6     mt    3.5 
an  30.3     ii       2.0 
ap     1.2 


Big  Timber  Creek, 
Crazy  Mountains, 
Montana. 


Sweet  Grass  Creek, 
Crazy  Mountains, 
Montana. 


Dodge  and  Sid- 
ener. 


A.N.WMnchell. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


G.  P.  Merrill, 
B.  G.  8.  A.,  VII, 
p.  353,  1896. 

J.  D.  Dana, 
A.  J.  S.,  XXII. 
p.  104,  1881. 


M.  E.  Wadsworth, 
B.  G.  Nh.  S.  Minn. 
2,  p.  79,  1887. 

A.  N.  Winchell, 
A.  G.,  XXVI, 
p.  293,  1900. 


or  11.1 

ab34.1 

j  an  30. 9 

I 
I 

or  19.6 
,  ab  36.7 
I  an  20. 6 


Q     0.7 

I  or  16.7 

ab  36.2 

an  27. 5 

Q  4.9 
or  15.0 
ab  28. 3 
an  25.9 


Q      8.7 

I  or  12.8 

ab  27. 2 

an  23.6 

Q     8.9 

or  12.8 

I  ab  30.9 

I  an  26. 1 

I 

I  Q     5.5 

or  19.6 

I  ab  34. 1 

j  an  22.6 


di 

hv 

ol 

mt 

il 

ap 


di  4.8 
hy  14.9 
mt  2.3 
il       0.9 


di 
hy 
mt 

il 

di 

hy 

mt 

11 

ap 


6.2 
6.9 
2.1 
1.4 


Big  Timber  Creek, 
Crazy  Mountains, 
Montana. 


Robinson, 
Castle  Mountains, 
Montana. 

Carpenter  Creek, 
Little  Belt   Moun- 
tains, Montana. 


W.  F.  Hille- 
brand. 


L.  V.  PirHHon. 


J.  E.  Wolff, 
B.  i;.  S.  G.  S., 
p.  148,  1897. 

J.  E.  Wolff, 
B.  U.  8.  G.  S., 
p.  143,  1897. 

J.  E.  Wolff, 
B.  U.  S.  G.  8., 
p.  144,  1897. 


148, 


148, 


Diabase. 


Norite. 


Gabbro. 


'  Orthoclase- 
I      gabbro. 

i  Diorite- 

|K)rphyrite. 


Quartz-diorite. 


Diorite. 


I 


148,       I 

i 
I 


12.0  ,  Red  Mountains, 

f;J  '  n.  Butte, 

1/2  Montana. 
1.0  ' 


Ji     7.9  !  Croesus  Mine, 
^y  ^;fj        Hailey,  Idaho. 

11    2.0 ; 


W.    F.    Hille- 
brand. 


H.N.Stokes. 


W.    F.    Ilille- 
brand. 


Weed  and  Pirsson,  Diorite. 

B.  U.  S.  G.  S.,  139,      I 
p.  90,  1896. 

L.  V.  Pirsson,  Diorite. 

20  A.  R.  U.  S.  G.  S.,    ! 
Ill,  p.  490.  1900. 

W.  H.  Weed,  1  Diorite. 

J.  G.,  VII,  p.  739,  1899. 


W.  Lindgren,  1  Gabbro. 

20  A.  R.  IJ.  S.  G.  S., 
Ill,  p.  81,  1900. 


Also  cf.   G.  H. 
Williams,  A.J. 
8.,  XXXIII, 
p.  193, 1887. 

Near  beer- 
bachose. 


Near  tonalose. 


di 
hy 
mt 
il 

di 
hy 
mt 
il 


3.7 
9.0 
3.7 
2.0 

3.9 
7.8 
5.3 
1.6 


Electric  Peak, 
Yell.  Nat.  Park. 


Hurricane  Rid^, 
Crandall  Basin, 
Yell.  Nat.  Park. 


;  J.  E.  Whitfield.  I  J.  P.  Iddings,  Pyroxene- 

12  A.  R.  l^  8.  G.  8.,  mica-diorite. 

I  I      I,  p.  627,  1891. 

I  L.  G.  Eakins.      1  J.  P.  Iddings,  Diorite. 

'  M.  U.  8.  G.  8.,  ' 

I  !       XXXII,  p.  261,  1899.  I 
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IH 

57.  ;jH 

I«.  WJ 

•I.  VA 

5.  17 

r,  :,l 

""  'ff 

:;.  v^'» 

1.45 

•  •.4-' 

trai-^ 

tnii-»r 

tmv 

A2.  II 

.'jfn; 

KA 

'>]*. 

"7:: 

'..:j* 

\.'f\ 

■?%i 

-•.:'. 

— 



— 

19 

57.  52 

I7.2?» 

'.',.  <» 

:;.  ir; 

'.',.  >; 

.'>.-! 

;;.  -9 

:i.i>4 

n..3r) 

0. :« 

^K  ^\'Z 

o.-Vi 

0.  <>i 

A2.  11 

.  U.V, 

.170 

•«f 

.  «M2 

i^t 

:  A 

'•-'. 

.  '■£?-' 

•*> 

.•>:j 

.-•'1 

2() 

57.  2IJ 

lii.  40 

•J.  4SI 

;i  ^r?# 

L  '', 

.V  »;•• 

4.  -n 

L'.  ff '> 

n.fl^ 

H.  76 

0.51 

o.  IH 

A2.il 

r^l 

.y.0t 

.oi»; 

.r>k; 

*tf,\ 

-I'.i 

If./- 

'CTJ 

• 

•»:<• 

CIR 

•"- 

21 

57.  17 

17.25 

2.  48 

4.  .31 

4.8.3 

«.  ffl 

5.44 

JJti 

1.20 

1.115 

• ».  «|5 

nf,n»- 

A2.  11 

.^■ii 

.iw 

.M/i 

.(ir4) 

IJI 

.11- 

.  'rV. 

.*fll 

.u\.\ 





22 

M.  47 

15. :« 

2.54 

4.  .55 

.^  <M 

♦>.  9:', 

'.i.f^] 

1.6#> 

1.65 

0.*^* 

o..>* 

0.  iH 

A2.  II 

.Ml 

.!«) 

.01.', 

.  'r.-' 

.1J7 

.ir; 

(ft. I 

.•a-* 

.01 J 

.(n>\ 

.WXl 

23 

IW.21 

1H.24 

5.  2fJ 

5.fS0 

5.  :w 

.5.91 

4.15 

5. 02 

0.78 

O.KS 

0.  *'A 

0.17 

A2.  II 

.W7 

.ITtf 

.(fH) 

Of,I 

.<K, 

.iw 

.W7 

.fCJ 

.'•!! 

.0(M 

.002 

24 

55.ft5 

1H.;« 

2.  .30 

4.91 

.3.97 

6.  17 

4.29 

2.62 

0.  22 

0.81 

0.56 

0.14 

A2.  II 

.«w 

.IMU 

.01.-, 

•  OW 

.ow 

.110 

.ws 

.02H 

.010 

.OlM 

.002 

25 

55.92 

17.70 

5.  1» 

4.4H 

4.:« 

.5.90 

4.08 

2.24 

1.42 

0.94 

0.18 

tnk-e 

Al.  I 

.W2 

,174 

.020 

.WW 

.IW 

.lOf, 

.OM 

.025 

.012 

.001 

2rt 

55.  H» 

18.  HI 

4.92 

2.K1 

.3.29 

6.42 

.3.65 

2.98 

2.99 

0.49 

0.52 

0.17 

A2.  II 

.nw 

.1A4 

.OSl 

.(09 

.<« 

,w, 

.OW 

.082 

.006 

.004 

.002 

27 

55.75 

2I>.  75 

4.50 

.3.  5.3 

5.  76 

7.18 

4.16 

1..37 

1..55 

none    none 

0.15 

trace 

A2.  11 

.mm 

.'na 

.o> 

.04V 

.094 

.12M 

.067 

.015 

— 

.001 

— 

28 

55.71 

iH.no 

5.«» 

4.(r> 

5.19 

6.88 

5.50 

5.10 

0.55 

0.74 

o.:w 

0.24 

A2.  11 

.Wf 

.I7f. 

.««ri 

.OM 

.lao 

.123 

.OM 

.060 

.009 

.003 

.003 

2» 

55.57 

17.  7H 

.'J.  10 

4.95 

A.m 

6.22 

4.04 

3.04 

0.80 

0.27 

none    0. 89 

0.44 

0.07 

0.21 

Al.  I 

.mn 

.171 

.(W 

.am 

.10» 

.110 

.(M4 

.082 

.011 

.008 

.001 

.002 

50 

52.  57 

I«.57 

iS.lU 

2.55 

5.27 

8.54 

2.  W) 

2.45 

1.04 

1.18 

0.75 

0.31 

0.07 

1 

A2.  II 

.M7» 

.  IW 

.im 

.Iran 

.l«j 

.  \wi 

.04M 

.02rt 

.009 

.002 

.001 

1 

51 

52.  IH 

IH.  IW 

5.51 

4.:m 

4.(H) 

6.51 

4.58 

1.88 

2.00 

0.  75 

none    0.99 

0.29 

0.14 

0.11 

Al.  I 

.H70 

.I7K 

.(«! 

(r.i 

.117 

.lie; 

.074 

.(fJO 

.012 

.002 

.W2. 

.001 

52 

52.  (H) 

17.  H4 

4.27 

4.  r)«i 

5.  .3.3 

H.  05 

:i.:w 

1.98 

1.77 

0..39 

0.27 

0.14 

A2.  II 

.MVN 

.17ft 

.«r/7 

.m\ 

.144 

.14:) 

.OfA 

.021 

.005 

.002 

.002 

55 

51.70 

17.  W) 

7.24 

l.(M) 

2.77 

6.94 

4.17 

1.62 

1.15 

.3.17 

0.41 

trace 

Ai.  1 

WW 

.175 

.045 

.014 

.000 

.124 

.068 

.017 

.089 

.003 

— 

:i4 

50.  tm 

15.  H2 

H.47 

1.45 

5. 25 

6.55 

5.39 

3.a5 

^.48 

1.39 

0.67 

0. 55 

trat^e 

A2.  II 

.W(» 

.  m 

.OAU 

.OIV 

.i:il 

.110 

.ow 

.032 

1      .008 

.003 

I^">.  7<» 


i^.  74 


H»>.  14 


liO.  44) 


99.71 


10i\33 


100.33 


100.45 


99.  M 


100.70 


100.  .33 


99.94 


100. :« 


100.04 


100.06 


100. 2:^ 


99.86 
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ORDER  5.     PERFELIC.     GERMANARE— Continued. 
Sl'BRANG  4.    D080D1C.    ANDOSE— Continued. 


Inclusive. 

'         Norm. 

Q  7.3  di 
;  or    8.3     hy 

ab28.3  mt 
.  an  26. 7 

;Q     7.1     di 

i  or  17.8     hy 

ab  :^.0     mt 

an  21.0     il 

ap 

7.9 
17.3 
3.7 

3.8 
8.4 
5.6 
1.2 
1.1 

Locality. 

so,         0.21 
Cl              0.17 
LisO         0.39 

NIO          0. 10 

Electric  Peak, 
Yell.  Nat.  Park. 

Hurricane  Rid^, 
Crandall  Basin, 
Yell.  Nat.  Park. 

Analyst. 


Reference. 


Author's  name. 


Remarks. 


SO, 

Cl 

LijO 


SO, 

CI 

L1,0 


CFjO, 
NIO 
SrO 
Li,0 


NiO 


SO, 
Iron 


NiO 


1  ^  «?-2    ^  fl  Hurricane  Ridge, 

!;JUV.^    !;?t  S:?  ^«ir^j"  Basin 

an  23.1    il  1.5  Yell.  Nat.  Park, 

ap  1.1 


Sepulchre  Mountain, 
Yell.  Nat.  Park. 


SO, 

trace 

Q     7.6 

di 

5.9 

Cl 

trace 

,  or  12.2 

hv 

13.6 

Lt,0 

trace 

!  ab  28.8 

rot 

3.5 

an  25.6 

il 

1.8 

,  Q     6.8 

di 

6.8 

1  or  10.0 

hy 

14.0 

1  ab  82.0 

mt 

3.5 

j  an  22. 5 

il 
ap 

1.8 
1.2 

J.  E.  Whitfield. 


W.  H.  Melville. 


L.  (i.  EakiuH. 


J.  E.  Whitfield. 


Near  Dunraven  Peak,  '  F.  A.  Gooch. 
Yell.  Nat.  Park.        1 


trace 
none 
0.09 


trace 
none 
trace 


none 
none 
0.13 
trace 


0.12 


n 

trace 

s 

none 

NiO 

trace 

SrO 

0.06 

U,0 

trace 

0.32 
0.08 
1.81 


0.07 


Hurricane  Ridge, 


I  Q     3.8  di  3.0 

2b  ill  mt  46  I      Crandall  Basin, 

I  an  22.5  11  1.7  '      Yell.  Nat.  Park. 

;  ap  1.3 


Q     1.6  di      3.5 

or  15.6  hy  13.9 

ab36.2  mt    3.5 

an  23.1  11       1.5 
ap     1.3 

Q     3.5  di      5.0 

or  13.9  hy  1*2.0 

ab34.6  mt    4.6 

an  23.1  il       1.7 

Q     4.9  hy     8.4 

or  17.8  mt    1.4 

ab30.9  il       4.8 

an  25. 9  ap     1.2 

Q     2.4  di      1.6 

or    8.3  hy  11.4 

ab35.1  mt    6.5 
an  83. 6 


Hurricane  Rid^e, 
Crandall  Basin, 
Yell.  Nat.  Park. 


Sepulchre  Mountain, 
Yell.  Nat.  Park. 


Indian  Peak, 
Crandall  Basin, 
Yell.  Nat.  Park. 

Mount  Washburn, 
Yell.  Nat.  Park. 


LO! 


""l^H    2*     8-2    Hurricane  Ridge, 
Sn2l:2    m^'iS        Crandall  Bain', 
j      Yell.  Nat.  Park. 


or  17.8     di  7.0 

ab83.6     hy  8.6! 

an  21. 7     of  2. 7  | 

mt  4.6  I- 

il  1.7 

Q     3.4     di  13.9  \ 

or  14.5     hy  6.8  ! 

ab25.2     mt  5.6  I 

an  24. 5     il  1.4 

hm  2.4 


Beam's  Hill, 
Sunlight  Valley, 
Yell.  ^'at.  Park. 


Stinkingwater 
Canyon, 
Yell.  Nat.  Park. 


^l  11-^    2*  I'V,  Shoshone  Canyon, 

:!5i:5    oY  W.      Yell.  Nat.  Pirk.' 

mt  4.9  ! 

il  1.8 


or  11.7     di    10.0 
i  ab2a.8     hy  11.0 


'  an  27. 5     of 
mt 
I  il 


Timber  Creek, 

.>  7        Crandall  Basin, 

6:3        Yell.  Nat.  Park. 

0.8 


Q     5.0     hy  6.9 

or    9.5     il  2.2 

ab35.6     hm  7.2  { 

an  27. 8     pf  3. 5 

Ir  1.8 


Q     1.2     dl 
or  18.8     hy 
ab28.8     mt 
an  18.1     il 
hm 
ap 


8.8  , 

9.0  I 
2.6  i 

1.2  1 
6.7 

1.1  ! 


Yellowstone  Canyon, 
Yell.  Nat.  Park. 


Stinkingwater 
Canyon, 
Yell.  Nat.  Park. 


L.  G.  l^^kins. 


L.  G.  Eakins. 


\y.  F.  Hille- 
brand. 


L.  G.  Eakins. 


J.KW^hitfield. 


W\H.Mel\dlle. 


J.  P.  Iddings, 

12  A.  R.  r.  S.  (;.  S., 
I,  p.  627;  1891. 

J.  P.  Iddings, 
M.  U.  S.  G.  S., 
XXXII,  p.  2«1, 1899. 

J.  P.  Iddings, 
M.  U.  S.  G.  S., 
XXXII,  p.  261, 1899. 


J.  P.  Iddings, 
12  A.  R.  U.  S.  G. 
I,  p.  648,  1891. 


S., 


.  P.  Iddings, 
B.  U.  S.  G.  S., 
p.  135,  1897. 


148, 


!  J.  P.  Iddings, 
M.  U.  S.  G.  S., 
XXXII,  p.  260,  1899. 

I  J.  P.  Iddings, 

M.  U.  S.  G.  S., 
I       XXXII,  p.  260,  1899. 


J.  E.  Whitfield. 


L.  G.  Eakins. 


J.  E.  Whitfield. 


L.  G.  Eakins. 


H.  N.  Stokes. 


W.H.Melville. 


J.  P.  Iddings, 

12A.R.  U.S.G.  S., 
I,  p.  648,  1891. 

J.  P.  Iddings, 
M.  U.  S.  G.  S., 
XXXII,  p.  260, 1899. 

J.  P.  Iddings, 

B.  U.  S.  G.  S,  148, 
p.  136,  1897. 

!  J.  P.  Iddings, 
M.  U.  S.  G.  S., 
XXXII,  p.  260, 1899. 

I  Hague  and  Jaggar, 

B.  U.  S.  G.  S.,  168, 
i      p.  95,  1900. 

J.  P.  Iddings, 

B.  U.  S.  G.  S.,  148, 
p.  i:i5,  1897. 


Hague  and  Ja 
B.  U.  8.  G.  K,  168, 
i      p.  96,  1900. 


J.  P.  Iddings, 
M.  U.  S.  G.  S., 
XXXII,  p.  260,  1899. 

J.  P.  Iddings, 

B.  U.  S.  G.  S.,  148, 
p.  135,  1897. 

J.  P.  Iddings, 
M.  U.  S.  G.  S., 
XXXII,  p.  340,  1899. 


Pyroxene-  Li,0  high, 

porphyrite. 

Monzonite. 


Diorite. 


Pyroxene- 
andesite. 


Pyroxene- 
andesite. 


Orthoclase- 
gabbro- 
diorite. 


Orthocrlase- 
gabbro- 
diorite. 


Homblende- 
andesite. 


Basalt-^lass. 


Basalt. 


Mica-gabbro. 


Crabbro. 


Basalt. 


Diabase. 


Basalt. 


Basalt. 


Hornblende- 
basalt? 


Facies  of  gab- 
bro. 


In  breccia. 


Contains  metal- 
lic iron ;  de- 
rivetl  from 
mortar? 

Near  sho- 
shonose. 
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35 

A3.  Ill 

36 

A3.  Ill 

37 

Al.  I 

38 

Al.  I 

39 

Al.  I 

40 

Al.  I 

41 
Al.  I 

42 

Al.  I 

43 

A2.  U 

44 

A2.  n 

45 

A2.  II 

46 

Al.  I 

47 
'  A2.  II 

48 
Al.  I 

49 
B2.  Ill 

50 
Al.  I 

51 

i2.  II 


CHEMICAL    ANALYSES    OF    IGNEOUS   ROCKS. 

C;LAS8  II.     DOSALAXK— ConUnued. 
RANG  3.    ALKALICAU'IC.    AN DASE— Continued. 


No.  SiO,   I  AljOs  1  Fe/), 


56. 19  I 

.«K57 

56.62  I 
.944 


57. 42 

.957 

55.  65 

.928 

52. 97 

.883 

47.32 
.789 

48.76 

.813 

52.38 

.873 

52.37 

.873 

52.27 

.871 

51.57 

I         .860 

I 

56.63 

.944 

'  56.07 
.935 

56.03 
.934 

51.54 

.859 

52.99 


57.37 

.966 


16.12  4.92 

.  1.t8  .  031 

16.  74  4.  94 

.1&4  .030 

18.48  3.74 

.181  .023 

17.04  2.81 

.167  .017 
I 

18.31  1.86 

.179  .012 


FeO   i  Mg<) 

4.  43  4.  60 

.061  .11.-. 

3.  27  4. 08 

.  046  .  102 

2.10  1.71 

.(m  .043 

5.17  i  3.42 


CaO      Na/)       K^O     H./J-r  H/)  -    CO^     TiO.,     PA  '  MnO     BaO 


I 


7.00       2.96       2.37        1.03 

.125,         .(M8  .02.1 


Sum      8p.  jrr. 
99.91  !  2.742 


I 


1.15 


0. 27  trace 

.(KKi        

traire  0.  15  , 

.002 

6.84       4.52       3.71        0.28     0.08     none    0.  S6     0.36  0.09     0.15 
.122           .0?2           .o:{9                                                     .011         .oo;j        .001         .WJ 

6. 82  '     3. 27       2. 29       1 .  49     0. 46  0.  <M)     0. 37  0. 20     0. 08     100. 02  ,  2. 783 


7.39       3.50       1.97       0.92  | 

.132  .0n6  .021  i 


100.  73 

100.45  ,  2.767 

I  26° 


1 


.072         .m\         .121  .Or>3  .U24  I 


-1    I 


I 


I 

16.71  ,  6.92 

.101  .013 

15.89  I  6.04 

.155  .037 

18.  79  j  2.  88 

.174  .018 

17.01  I  1.44 

.167  .009 


I 


6.73     3.04     6.51        3.74       3.35  '     0.31      0.44 


.076         .11(3  .060  .0:^5 

I 


.011       .oo:j       .(ko       .001 

1.04     0.81      0.(H»     0.18 
.013  I       .006         .001         .001 


22° 


99.57 


I 


5.  94  '  5. 69     8. 51       2.  70       2. 02       1. 04     0.  24     none     1 .  50  '  0. 96     0. 08     0.  07 


.082  I       .142         .151  I         .043  .021 

4.56  I  5.98  I  8.15  ;     3.43!     2.9:^        1.48     0.40 
.063         .1.%  I      .145  .aV>  .031  ' 


i        I 


4.90     4.91  I  7.70  !     3.99,     1.76!     0.53 


.068         .123 


I 


.137 


.064  .019  , 


.019         .007         .001  .001 

l.a5  !  0.60  ,  0.13  0.17 

.021  '      .004         .002  .001 

i  .  ■ 

1.22  I  0.56     0.18  0.11 

I 

i      .015         .OM         .003  .001 


99.95     2.949 
26.5° 

i 
100.23 


I 


5.89  '  6.86     7.59       3.51;     1.59  1     1.29 


17.68 
.173 

17.72 

.174 

16.81 

.165 

19.06 

.187 

18.  31 

.180 

20.31 

.199 

16.71 

.164 

15.66 
.158 


I 
.082         .1?2  '       .135 


0.37      l.(M) 


.056  .017 


I 


.020 


0.32     0.06 

.002       


99.91 


99.90 


2.51 
.015 

6.24 

.039 

3.62 : 

.023 

5.39 

.034 

3.47 

.022  ' 

4.65 

.029  I 

3.80  ' 

.024  I 

2.06 

.013 


5.00  6.05     8.39,  4.19  1.58       0.82 

.070         .151  I       .ViO  i  .068  .017 

1.78  4.91      8.82  3.59  1.99  '     0.()4 

.025         .123         .157  .058  .021  , 


trace     1.49 

.018 

I 

0.58  ,  1.43 

i  I 

.017  ' 


I 


0.  23  0. 06 

i       .OK!       

i 

I  0.45  0.16 

'      .006  .001 


100.27 


99.88 


3.44     4.23  I  7.53  3.08  2.24       0.51  |  0. 80  j  none    0.67     0.16  !  0.23  '  0.09  I  100.14 

.018         .106         .134  .050  .024 

'        ^  "         I        , 

0. 92  ;  2. 12     7. 70  4. 52  1. 24       0. 99  :  I 

I  '  I 

.011         .053         .138  .073  .013 

4.  42     3.  (H     7. 43  3. 60  '  1 .  18  '     0. 31     0. 12 

.061         .091         .133  .058  .013  ; 

3. 56     3. 16     9. 55  4.  29  ,  2. 47  |     0. 34  ,  

.019        .079        .171  .969,  .026 


I 


3.55  I  6.96     8.49       3.56       1.29 

.050  I      .174         .151  j         .067  .014 

!  I 


3.05 


1.51 


4. 46     8. 84     4. 94 

I 

.062  !      .221  ,       .088  .019  i         .016 


0.59     0.18 

I 


0.61 


0.12 


.008  .001  '      .003         .001 

!  I 

1.24  0.16     0.23               j     99.64 

.015  .001        .003 

none  ,  1. 24  0. 13     0. 11  |  trat-e  '    ^19. 99 

.015  .001         .002  I    — 

0.32  0.57     0.32  i            '  101.07 

.004  .004         .005 


none    1. 18     0. 42    trace  i  0. 07       99. 92 


.015        .003 


I 


0. 60     0. 02 


.007 


.001 


0.27 


.004 


99.  92     2.  8:10 
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ORDER  5.     PERFELIC.     GERMANARE— Ck)ntinued. 
8UBRANO  4.    DOSODIC.    ANDOSE-Oontinoed. 


Inclusive. 


Norm. 


Locality. 


SrO 


80, 
CI 
8rO 
LM> 


NIO 

8rO 


ZxO, 
8rO 


80, 
CI 
SrO 
UjO 


ZrOs 
SrO 
UcO 


CI 


CI 


FeSt 

V,0. 

NiO 

SrO 

LifO 


S 

SrO 

Li/) 


SOs 
CI 

SrO 
NiO 


none 
0.08 
0.08 
trace 

none 
none 
0.06 
trace 


0.06 
0.14 


0.19 
trace 
0.06 
trace 


none 
0.06 
none 


"I" 


0.06 

0.04 

trace? 

trace 

trace 


trace 
trace 
trace 


none 

trace 

none 

none 

0.02 

0.12 

0.41 


Q  8.6 
or  13.9 
ab  26. 2 
an  23.6 


di  9.0 
hy  11.2 
mt    7.2 


Q     8. 1  di 

or  11.7  hy 

ab29.4  mt 
an  24.2 


Q     4.0  dl  8.7 

or  21. 7  mt  5  3 

ab37.7  il  1.5 

an  20. 0  ap  1.0 


Buffalo  Peaks, 
Colorado. 


Buckskin  Gulch, 
Leadville  region, 
Colorado. 

Babcock  Peak, 
I^  Plata  Mountains, 
Colorado. 


Analyst. 


W.    F.    Hille- 
brand. 


W.    F.    Hille- 
brand. 


Q    8.1    di    4.8  Black  Face, 

or  13.8     hy  12.0  '  Tplhiridp 

ab27.8    mt   3.9  leiiurme, 

an  26.0    II      1.7,  Colorado, 
ap     1.0  i 


Saddle  Mountain, 
Pike'fe  Peak, 
Colorado. 


or  19.5 

di 

3.2 

ab  31.4 

hv 
of 

12.0 

an  23.4 

2.4 

mt 

2.8 

il 

1.8 

ap 

1.8 

Q     0.7 

?* 

6.8 

or  11.7 

hv 

13.7 

ab22.5 

mt 

10.0 

an  27.8 

il 

3.0 

ap 

2.2 

Mount  Sneffels, 
Telluride, 
Colorado. 


or  17.2     di    14.1 
ab  26. 7     ol      6. 5 
an  19.2     mt    8. 6  ,        .>,   ,         , 
ne  1.1    11     3.1  I      Colorado, 
ap     1.3  I 


Saddle  Mountain, 
Pike's  Peak, 


or  10.6 
ab83.6 
an  28.1 


hv 
ol 


5.4 
12.8 

1.6  I 
mt    4.2  I 
il      2.3 
ap     1.3  I 


or    9.6     di  9.3 

ab29.3     hy  15.6 

an  26.1     of  3.0 

mt  2.1 

il  3.1 

or    8.5     di  13.9 

ab  35. 6     ol  9. 4 
an  24. 6     mt    3. 5 

il  2.8 


Q  0.7 
or  11.7 
ab  80.4 
an  26. 4 


di    13.4 
hy    6.1  I 
mt    1.9 
il       2.6  I 
hm  6.0  I 


Q     9.1  di  9.1  ' 

or  1&3  hy  8.4  i 

ab26.2  mt  6.8 

an  25.3  il  1.2 


Q      7.6  di      9.0 

or    7.2  hy    1.6 

ab38.3  11       2.2 

an  28. 1  hm  6. 4 


Rio  Grande  Canyon, 
New  Mexico. 


Rio  Grande  Canyon, 
New  Mexico. 


Rio  (xrande  Canyon, 
New  Mexico. 


Rio  Grande  Canyon, 
New  Mexico. 


Delarof  Harbor, 
Unga  Island, 
Alaska. 


Bogoslof  Island, 
Alaska. 


Q    ?o    h*'    9  7  I  Kalinai  Pass, 

2b  30.4    m\   5.1'      Aleutian  Peninsula, 

an  30. 8    il     2. 3        Alaska. 


or  14.5 
ab30.4 
an  28. 9 
ne   3.1 


Q  2.2 
or  7.8 
ab29.9 
an  26.9 


di  11.4 
ol  3.6 
mt  6.7 
i}  0.6 
Ap     1.4 

dl  11.1 
hy  18.7 
mt  6.6 
il  2.3 
up    1.0 


Q     7.6  hy  27.6 

'or    8.9  mt    8.0 

lab  26.7  il      1.1 
I  an  24.6 


Boffoslof  Island, 
Alaska. 


Red  Cone,  Crater 
Lake,  Oregon. 


Bums  Valley,  Cali- 
fornia. 


H.  N.  Stokes. 


W.    F.    Hille- 
brand. 


W.    F.    Hille- 
brand. 


H.  N.  Stokes. 


W.    F.    Hille- 
brand. 


L.  G.  Eakins. 


L.  G.  Eakins. 


L.  G.  Eakins. 


L.  G.  Eakins. 


W.  F.  Hille- 
brand. 


T.  M.  Chatard. 


H.  N.  Stokes. 


T.  M.  Chatard. 


H.N.  Stokes. 


Reference. 


W.  Cross, 
B.  U.  S.  G.  S.,  1, 
p.  26,  1883. 

W.  Cross, 
14A.R.U.S.G.S.,II, 
p.  227,  1894. 

W.  Cross, 
B.  U.  S.  G.  S.,  168, 
p.  162,  1900. 

W.  Cross, 
B.  U.  S.  G.  S.,  168, 
p.  163,  1900. 

W.  Cross, 

B.  U.  S.  G.  S.,  148, 
p.  163,  1897. 


W.  Cross, 
B.  U.  S.  G.  S.,  168, 
p.  163,  1900. 

W.  Cross, 
J.  G.  v., 

p.  689,  1897. 

J.  P.  Iddings, 
A.  J.  8.,  XXXVI, 
p.  220,  1888. 


J.  P.  Iddings, 

A.  J.  S.,  XXXVI, 
p.  220,  1890. 


J.  P.  Iddings, 

A.  J.  S.,  XXXVI, 
p.  220,  1888. 


I  J.  P.  Iddings, 

I      A.  J.  S.,  XXXVI, 

j       p.  220,  1888. 

:  G.  F.  Becker, 
i      18  A.R.  U.S.G.S.,III, 
p.  55, 1898. 

G.  P.  Merrill, 
Proc.  U.S.  NatMus., 
VIII,  p.  33, 1885. 

!  J.  E.  Spurr, 
{      A.G.,XXV, 
p.  233, 1900. 

G.  P.  Merrill, 
Proc.  U.S.NatMus.,   " 
VIII,  p.  33, 1885. 

H.  B.  Pfttton, 
B.U.8.G.8.,168, 
p.  223, 1900. 


W.  H.  Melville. 


Authors  name. 


Remarks. 


G.  F.  Becker, 
M.U.S.G.8.,XIII, 
p.  159, 1888. 


Hvpersthene-     ,  Also  in  A.  J.  S., 
andesite.  I      XXV,  p.  142, 

1883,  near  to- 
nalose. 
Homblende- 
porphyrite. 


Monzonite. 

Lamprophyre, 
allied  to 
camptonite. 

Basalt. 


Gabbro- 
porphyry. 


Basalt. 


Basalt. 


Quartz-basalt. 


Quartz-basalt. 


Quartz-basalt. 


Augite- 
bronzite- 
andesitj. 


Hornblende- 
andesite. 


Augite-aleutite. 


Hornblende- 
andesite. 


Basalt. 


Basalt 


Near  campton- 
ose. 


Also  in 
B.  U.  S.  G.  8., 
66,  p.  30, 890. 


Also  in 
B.  U.  S.  G.  S., 
66,  p.  30, 1890. 

Also  in 
B.  U.  S.  G.  S., 
66,  p.  30, 1890. 

Complete  in  B. 
U.S.G.S.,168, 
p.  226, 1900. 


Dried  at  110°. 


Dried  at  llO*. 
Sum  high. 


Near  tonalose. 
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CHEMICAL   ANALYSES   OF    IGNEOUS    BOCKS. 


CLASS  II.     DOSALANE— Continued. 
RANG  3.    ALKALICALCIC.    AND ASE— Continued. 


No. 

SiO, 

AlA 

16. 45 

Fe,0, 
1.67 

FeC) 
4.72 

MgC) 
6.74 

CaO 
7.65 

Na,0 
3.00 

K,0 
1.57 

H,0  f  i 
0.40 

HjO- 

CX), 

TiO^ 

P.O, 

MnO 

BaO 

Sum 

100.  :i5 

Sp.  gr. 

62 

57.25 

0.20     0.10     none 

Al.  I 

.954 

.161 

.010 

.065 

.169 

.13(] 

.048  1 

.017 

.007 

.001         .001       — 

53 

56.70 

15.75 

1.29 

5.  32 

7.16 

7.67 

3.36 

1.56 

o.:iO 

;  0.65 

0.  20     0. 19     0. 03 

100.18 

Al.  I 

.945 

.154 

.008 

.074 

.179 

.137 

.a54 

.018 

.008 

.001  :      .003       — 

64 

56.53 

17.50 

1.35 

5. 03 

5.94 

8.07 

3.  51 

1.55 

0.27 

0.54 

0. 15  ;  0. 12     trace 

100.56 

Al.  I 

.942 

.171 

.009 

.070 

.149 

.144 

.  a'i6 

.017 

.007 

1 

.001         .002  '    — 

1            1 

56 

56.18 

16.59 

1.51 

5.  51 

7.26 

7.64 

3. 5S 

1.47 

0.42 

1 
1 

100.16 

A8.  Ill 

.936 

.162 

.009 

.076 

.182 

.136 

.058 

.016 

66 

55.93 

17.  :h 

1.50 

r>.  20 

7.29 

8.04 

3.  32 

1.35 

0.26 

100.  23 

A3.  Ill 

.932 

.170 

.009 

.072 

.182 

.143 

.053 

.015 

^ 

67 

57.59 

1^.49 

1.22 

4.89 

7.  72 

7.40 

3.62 

0.99 

0.8<) 

1 

100.78 

A8.  Ill 

.960 

.161 

.007 

.068 

.193 

.1.^ 

.058 

.011 

1 

68 

57.11 

17.78 

3.54 

2.74 

3.  41 

7.21 

3.81 

1.86 

0.98 

0.95 

0.  26     0. 3:^  1  0.  03 

100.01 

Al.  I 

.952 

.174 

.022 

.Olih 

.085 

.128 

.061 

0.20 

1      .012 

1 

.002         .0(»5       

69 

62.63 

17.62 

6.49 

3. 10 

5.64 

8.62 

3.38 

1.73 

0.79 

0.07 

0. 47     trace  :  0. 04 

100.58 

Al.  I 

.877 

.173 

.010 

.043 

.141 

.153 

0.55 

0.19 

.001 

.003       

60 

65.20 

18.68 

3.14 

4.42 

4.59 

8.02 

3.66 

l.OI 

0.51 

0.92 

0.24     0.14     0.03 

100.58 

Al.  I 

.920 

.183 

.020 

.061 

.115 

.143 

.069 

.011 

.012 

.002         .002       

61 

55.86 

19.30 

0.91 

4.78 

2.94 

7.31 

3.52 

1.52 

1.23 

0. 19  ,  none 

1.20 

0.38     0.16  ;  0.13 

!             1 

99.86 

Al.I 

.931 

.189 

.006 

.067 

.074 

.130 

.056 

.016 

.015 

.003 

.002         .001 

62 

55.18 

17.35 

2.77 

3.90 

4.80 

7.98 

3.42 

1.42 

1.52 

0.16     none    0.83 

0.20 

0. 15  :  0. 04 

100.09 

Al.I 

.920 

.170 

.017 

.054 

.120 

.143 

.065 

[ 

.015 

.010 

■ 

.001 

.002       

63 

65.40 

15.32 

2.70 

5.49 

5.  75 

9.90 

2.89 

1.52 

0.38. 

0.03                 0.60 

0. 22     0. 1 1     0. 07 

100.38 

Al.  I 

.923 

.150 

.017 

.076 

.144 

.177 

.047 

.016 

.008 

.002         .002     .    .001 

64 

60.66 

14.71 

3.54 

8.90 

4.07 

7.58 

2.94 

2.10 

1.12 

1.06                 1.71 

1.14  ,  0.13     0.25 

99.  81 

Al.I 

.843 

.144 

.022 

.122 

.102 

.135 

.047 

.022 

.022 

.008  1      .002         .002 

66 

6L89 

15.28 

3.10 

3.60 

8.  ()8 

7.38 

3.27 

2. 57 

1.37 

1. 17  :  none    0.91 

0.61     0.12     0.15 

1 

100.21 

Al.I 

.865 

.160 

.020 

.0% 

.217 

.132 

.053 

.027 

.oil 

.004  1      .002         .001 

1 

66 

66.40 

15.99 

3.26 

3.82 

3.54 

6.98 

3.83 

1.91 

2.47 

;,     1.14 

0.32 

0.12 

99.78 

A2.  II 

.WO 

.157- 

.020 

.ara 

.089 

.125 

.062 

.020 

1                     .018 

.002 

.002 

C7 

61.98 

17.20 

8.22 

2.00 

5.41 

8.17 

3.84 

0.90 

0.62 

1               0.36 

0.99 

99.69 

2.72 

A2.  II 

.866 

.169 

.ft'Sl 

.028 

.185 

.146 

.062' 

0.10 

.004 

.007 

68 

64.36 

14.27 

6.28 

3.04 

5.87 

7.60 

3.35 

2.22 

1.21 

trace  .  0. 30 

0. 33     1. 19 

0.02 

100.04 

Al.I 

.906 

.140 

.039 

.042 

.147 

.134 

.051 

.023 

•" 

.002 

.017 

— 

DOSALANE ANDOSE. 
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ORDER  5.     PERFELIC.     GERMAXARE— Continued. 
SUBRANG  4.    DOSODIC.    ANDOSE— Continued. 


Inclusive. 

Norm. 

8rO 

trace 
none 

Q      6.9 
or    9.5 
ab2.->.2 
an  26. 7 

di 

mt 

ii 

9.0 

18.9 

2.8 

1.1 

LliO 

trace 
trace 
trace 

Q      3.2 

or  10.0 

ab  '28. 3 

1  an  22. 8 

di 
hy 
mt 
il 

12.3 

19.6 

1.9 

1.2 

Li-O 

trace? 
trace? 
trace 

Q      3.4 
or    9.5 
ab  29. 3 

di 
hy 
mt 

10.4 
17.0 
2.1 

SrO 


UO 


SrO 
LijO 


FeSa 
.NIO 
SrO 
Li.,0 

FeS.. 
.NiO" 
SrO 
U.O 

SrO 
LljO 


SrO 
LijO 


ZrO, 
NiO 
SrO 
LijO 


ZrO, 

CI 

FeS, 

CoO 

Cu 

Vb 


Locality. 


Analyst. 


trace 

0.02 

0.02 

none 

0.06 

none 


Q     1.1  di    10.8 

or    8.9  hy  21  9 

I  ab  30. 4  mt    2. 1 

I  an  24. 5 

I 

Q      2.0  di     «».3 

or     8.3  hy  22.2 

I  ab  27.8  nit    2.1 

I  an  28.4 

ti      4.1  di      9.0 

I  or    6.1  hy  2:1.0 

ab  30. 4  mt  1. 6 
I  nn  25. 4 


Cinder  Cone,  Snag 
Lake,  California. 


C'inder  Cone,  Snag 
I^ke,  California. 


Cinder  Cone,  Snag 
I^ke,  California. 


W.  F.  Hilh' 
brand. 


W.  F.  Hille- 
brand. 


I  W.  F.  Hille- 
brand. 


Uke  Bidwell,  Cinder  |  W.  F.  Hille- 
Cone,  California.  brand. 


Q  9.4 
or  11.1 
ab  32.0 
an  25.9 


di 
hy 
mt 
11 


5.4 
5.1 
1.8 


trace 
trace 
trace 


0.02 
none 


0.39 
trace 
0.04 
trace 

0.2S 
0.03 
0.06 
trace 

none 
trace 


trace? 
trace? 


trace 
0.02    • 
0.09 
trace 


Q      2.5  di    10.9 

or  10.6  hv    9.4 

ab28.8  mt    9.3 

an  27.5  ap     1.1 

Q     .5,9  di      6.8 

or    6.1  hy  12.1 

ab  30. 9  mt    4. 6 

an  31.4  11       1.8 

Q     7.9  di      3.2 

or    8.9  hy  12.2 

ab29.3  mt    1.4 

an  32. 5  il      2.- 2 


Cinder  Cone,  C-ali- 
fornia. 


Si  Iyer    I^ke,    Lassen 
Peak,  California. 


Mill     Creek,    Shasta 
County,  California. 


Burney  Butte,  Shasta 
County,  California. 


Bidweirs  Road,  Butte 
C^ountv.  California. 


Tuolumne  Riyer, 
Amador  County, 
California. 


Q    6.6  di     9.8  I  Tuolumne  River, 

-h  o2?  !)?;  ^?f,  '       Amador  (^ountv, 

ab  28.8  mt    3. 9  ,        /-i   !•/        •  * 

an  27.8  il     1.5 1      California. 


Q      5.1  di    20.5 

or    8.9  hy  11.4 

ab24.6  mt    3.9 

an  24.2  il      1.1 


Near  Emigrant  (iap, 
Placer  County, 
California. 


Q    3.7    di     8.3  1  Near  Mount  Ingalls, 
T  B'i    H  ^f?        Plumas  County, 

ab24.6     mt    5.1  r^«i:*^«„:„  ^ 

an  20.9    il     3.5  |      California. 

ap     2.5  . 


or  15.0 
ab27.8 
an  22. 2 


di 

ol 
mt 
11 
ap 


9.0 
7.9 
7.2 
4.6 
1.7 
1.2 


San  Joaquin  River, 
Madera  County, 
(California. 


Q     8.3  di 

or  11.1  hy 

ab32.5  mt    4.6 

an  20. 9  il      2.0 


11.1     Sutro  Tunnel, 
^■'^        Washoe,  Nevada. 


Q  4.8 
or  6.6 
ab32.5 
an  27.0 


di  5. 4 
hy  11.0 
mt  6.5 
hm  8.7 
ap     2. 4 


C^«rro  de  Guadelupe, 
Puebla,  Mexico. 


Q    6.0    di   15.3    Mazaruni  District, 
British  Guiana. 


or  12.8 
ab28.3 
an  17.5 


hy  7.6 
mt  9.0 
11       0.6 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


T.  M.  C'hatanl. 


R.  B.  Riggg. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


I  G.  E.  Moore. 


A.  Rc'ihrig. 


J.  B.  Harrison. 


Reference. 


J.  S.  Diller, 

A.J.S.,XXXI1I, 
p.  49, 1887. 


J.  S.  Diller. 

B.  l\S.G.S.,79, 
p.  29, 1891. 

J.  S.  Diller, 

B.U.S.G.S.,79, 
p.  29, 1891. 

J.  S.  Diller, 

B.U.S.G.S.,79, 
p.  29, 1891. 

J.  S.  Diller, 

B.U.S.(t.S.,79, 
p.  29, 1891. 

J.  S.  Diller, 

B.U.S.G.S.,79, 
p.  29, 1891. 

J.  S.  Diller, 
B.  U.S.G.S.,148, 
p. 196, 1897. 

J.  S.  Diller, 

B.  U.S.C;.S.,148, 
p.  200, 1897. 

J.  S.  Diller, 
B.  U.S.G.S.,148, 
p.  196, 1897. 

H.W.Turner, 
17A.R.U.S.C4.S., 
I,  p.  702, 1896. 

H.  W.Ttirner, 

17  A.R.U.S.It.S., 

I,  p.  702, 1896. 

W.  Lindgren, 
B.U.S.Ct.8.,148, 
p.  212, 1897. 

H.  W.  Turner, 
UA.R.U.S.Ct.S., 

II,  p.  491, 1894. 

H.  W.  Turner, 
B.U.S.G.S.,168, 
p.  218, 1900. 


Ct.  F.  Becker, 
M.U.S.G.S., 
III,  p.  152, 1882. 


I  A.  Hoppe,  in 

Felix  and  Lenk, 
Btr.G.Mex.,II, 

I      p.  211, 1899. 

i 

I  J.  B.  Harrison, 
Priv.  contrib. 


Author's  name.  I       Remarks. 


Quartz-basalt. 


,  Dried  at  110^. 
!  Also  in  B.  U.  S. 

Ci.S.,79,p.29, 

1891. 


Dried  at  110<*. 
Volcanic  l)omb. 


Quartz-lttisalt. 
Quartz-basalt. 
Quartz-lmsalt     '  Drieil  at  1 10** 


Dried  at  110^. 
Lapilli. 


Quartz-basalt.    I  Dried  at  1 10*». 


j  Quartz-basalt,     j  Dried  at  110** 


Hypersthene- 
andesite. 


Basalt. 


Dried  at  110<*. 
Near  tonalose. 


Dried  at  110®. 


Hypersthene-       Dried  at  110<* 
andesite. 


I 

'  Diorite. 


Diorite- 
porphyry. 

CJabbro. 


Basalt. 


Basalt. 


Pyroxene- 
andesite. 


Basalt. 


Near  camp- 
tona«e. 


Near  camp- 
tonose. 


Also  in  Hague 
and  Iddings, 
B.U.S.  G.  §., 
17,  p.  33, 1885. 

Near  beer- 
bachose. 


Diorite-gneiss.       Dried  at  110® 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 


CLASS  II.     DOSALANt:— Continued. 
RANG  3.    ALKALICALCIC.    ANDASE— Ctontinoed. 


1 

No. 

SiO, 

A1,0, 

FeA 

FeO 

Mg<.) 

CaO 

Na/) 

K^O 

11/)^ 

H,()-    CO,      TiC)^ 

P.O3 

MnO    BaO 

Sum      Sp.  gr. 

69 

52.19 

15.  47 

8.30 

3.65 

4.59 

8.26 

2.77 

1.48 

(\^K)     0.15      1.24 

0.10 

0. 13     0. 08 

99.70 

Al.  I 

.870 

.  151 

05'J 

.a5i 

.115 

.147 

.061 

.on; 

.015 

.an 

.002         .001 

70 

56.91 

18.18 

4.65 

3.61 

3.49 

7.11 

4.02 

1.61 

0.  36 

0.25 

100.19 

A3.  Ill 

.949 

.ITS 

.029 

.063 

.087 

.127 

.064 

.017 

i 

.002 

71 

56.89 

19.  72 

4.06 

3.65 

1.91 

5.87 

5.14 

1.96 

0. 62     trace 

trace 

99.82 

A3.  Ill 

.948 

.  mi 

.025 

.051 

.048 

.105 

.OKi 

.021 



— 

72 

50.97 

15.  50 

4.  43 

7.62 

4.28 

7.05 

5.04 

1.26 

1.58                             1.98 

0.43 

0.38 

100.  74     2.  919 

A2.  II 

.850 

.1';] 

.O-JT 

.106 

.107 

.12(5 

.081 

.014 

.024 

.cu, 

.005  , 

! 

73 

56.09 

16. 03 

3. 12 

4.77 

8.03 

6.73 

3.49 

1.87 

0.16 

0.37 

100.  m     2.  892 

A3.  Ill 

.935 

.157 

.020 

.062 

.201 

.120 

.0% 

.OJO 

.00.-^ 

74 

48.06 

16.95 

4.78 

7.60 

5.51 

7.79 

3.  37 

1.42 

0.80 

2.57 

0.(« 

trace 

99.48  j 

A-2.  II 

.801 

.16(> 

.0:«) 

.106 

.138 

.139 

.or>4 

.  no 

.CKil 

.ow 

• 

75 

53.29 

18.87 

4.09 

4.53 

2.47 

5.71 

4.07 

3.66 

2.66 

99.35 

2.765 

B3.  IV 

.888 

.185 

.026 

.062 

.062 

.102 

.066 

.039 

1 

76 

50.30 

18.67 

6.06 

4.27 

4.6*> 

9.  37 

4.05 

1.42 

n.  a. 

1.84 

100.64 

A3,  in 

.838 

.18.3 

.038 

.060 

.117 

.168 

.066 

.015 

.0J3 

77 

55.  Oo 

16.  26 

3.8:^ 

3.31 

5.  34 

7.61 

3. 37 

1.49 

1.93 

1.01 

0.20 

99.  53     2.  796 

A2.  II 

.918 

.159 

.024 

.W6 

.134 

.u=> 

.(65 

.016 

.013 

.001 

78 

53. 58 

15.84 

2.98 

4.90 

7.16 

7.m 

2.99 

1.63 

2.  54  '                            0. 98 

0.19 

100.  75     2.  760 

A2.  II 

.893 

.155 

.019 

.068 

.179 

.140 

.048 

0.17 

!       .012 

.001 

1 

79 

53. 31 

20.05 

2.18 

3. 37 

3. 33 

8.65 

4.17 

1.30 

2.02                  0.06  '  1.16 

0.18 

99. 98     2.  746 

A2.  II 

.889 

.190 

.014 

.048 

.UK-l 

.IM 

.06*- 

.014 

i                     .014 

.001 

^ 

; 

80 

51.65 

13.41 

S.45 

2.  79 

3.60 

8.17 

3.90 

1.58 

0.14 

trace    3. 37 

1.07 

99.41 

B2.  Ill 

.861 

.  131 

.ft'W 

.(39 

.090 

.146 

.Ota 

.017 

042 

.008 

81 

50.74 

1 
15.89 

7.88 

1.75 

4. 59 

8.97 

3.  27 

1..3() 

3.25  1               0.14  ,  1.37 

f 

0.44 

99.  72     2.  742 

A2.  II 

.&46 

.154 

.a5o 

.025 

.115 

.160 

.053 

.013 

.017 

.(K)3 

82 

54.13 

16.17 

3.36 

4.76 

6.76 

7.48 

2.89 

1.6:^ 

2.72 

trace 

0.19 

100.  25  '  2.  625 

A2.  II 

.902 

.158 

.021 

.066 

.169 

.134 

.047 

.017 

1 
1 

.001 

83 

51.53 

18.28 

4.89 

2.11 

1.69 

5.10 

4.74 

3.01 

6.90 

i.:^i 

0.46 

0.18 

100.  29     2.  554 

A2.  II 

.859 

.179 

.0:^1 

.030 

.042 

.091 

.076 

.032 

.016 

.003 

.002  i 

84* 

50.45 

18.90 

7.73 

2.61 

5.41 

9.00 

3.92 

1.05 

0.10 

1 
0. 18  1               0.  27 

0.  52 

! 
100.14 

A2.II 

.841 

.185 

.049 

.036 

.i:» 

.160 

.063 

.012 

.003 

.004 

85 

54.70 

18.  a5 

3.63 

3.31 

3.90 

6.36 

4.08 

1.97 

i            \            1 
?.28                              1.09 

trace 

100.  50     2.  684 

A2.  11 

.912 

.177 

.022 

.046 

.098 

.113 

.066 

.021 

!      .013 
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ORDER  5.     PERFELIC.     GERMANARFy— Continued. 
8UBRANG  4.    D080DIC.    ANDOSB-Continued. 


~ 

Inclusive. 

ZrO, 
Cl 

FeSs 
CoO 

none 

0.13 

0.26 

none 

trace 

S9» 
Cl 

L1,0 

AfiT 

trace 
trace 
trace 
trace 

S 

0.16 

SO, 
Org 

0.05 
0.08 

SO, 

0.16 

SO, 

0.20 

SO, 

1.28 

SO, 

0.13 

SO, 

0.16 

S 

0.07 

Norm. 


Q  4.8 
or  8.9 
Hb32.0 
iin  20. 6 


di  15.8 
hy  4.2 
rat  8.4 
il  2.3 
hm    2.6 


Q     7.9  di  6.8 

or    9.5  hy  8.2 

ab  33. 5  mt  6. 7 
an  27.0 


Q      3.4  di 

or  11.7  hy 

nb  13.5  rot 
an  24.7 


Locality. 


Mazaruni  District, 
British  Guiana. 


Purgatorio,  Paste 
Volcano,  Colombia. 


Eruption  of  July  22, 
I       1885,  Cotopaxi, 
Ecuador. 


*T    iS    "^i   ^H    Cord,  (le  Dona  Ana, 

t!nit!    mt    6:3  i       Coquimbo,  Chile. 

no    0.3     il       3.7 

up     1.0 


Campo  Maior,  Alem- 
tejo,  Portugal. 


SO, 


0.18 


Q      2. 5 

di 

8.8 

or  11.1 

hy 

20.7 

ab29.3 

mt 

4.6 

an  22.5 

11 

0.8 

or     8.3 

di 

6.6 

ab  28. 3 

'J 

12.6 

an  26.9 

2.9 

mt 

7.0 

11 

4.8 

8p 

1.4 

or  21.7 

di 

5.1 

ab8l.6 

hy 

3.5 

an  22.2 

ol 

3.8 

mt 

5.8 

or    6.3 

di 

14.2 

ab  33.5 

ol 

3.6 

an  28.4 

mt 

8.8 

ne    0.6 

11 

3.4 

Q     7.7 

di 

10.5 

or     8.9 

hy 

9.4 

ab  28.8 

mt 

5.6 

an  24.5 

il 

2.0 

Q      3.4 

di 

11.0 

or    9.5 

hy 

17.5 

ab  25. 2 

mt 

4.4 

an  26. 0 

11 

l.S 

Q      1.6 

di 

9.0 

or    7.8 

hy 

6.7 

ab  a5.6 

mt 

3.2 

an  31.7 

11 

2.2 

Q     7.3 

di 

14.7 

or    9.5 

hy 

2.1 

ab  33.0 

11 

6.2 

an  14.2 

hm 

8.5 

ap 

2.6 

Q     5.8 

di 

13.4 

or    7.2 

hy 

5.3 

ab  27.8 

mt 

1.9 

an  24.5 

il 

2.6 

hm 

6.8 

ap 

1.0 

Q      4.6 

di 

9.0 

or    9.5 

hy 

18.6 

ab24.6 

mt 

4.9 

an  26. 1 

Q     1.0 

di 

2.2 

or  17.8 

hy 

3.2 

ab39.8 

mt 

3.2 

an  19.7 

11 

2.5 

hm 

2.7 

ap 

1.1 

or    6.7 

di 

8.0 

ab83.0 

hy 

9.7 

an  30.6 

mt 

7.7 

11 

0.5 

hm 

2.5 

ap 

1.8 

Q     4.7 

di 

5.4 

or  11.7 

hy 

8.6 

ab  34.6 

mt 

6.1 

an  25.0 

11 

2.0 

Hoyland,  Laugendal, 
Norway. 


Barnabas  Bridge, 
Murbach,  Vogesen. 


Ennensl^ach ,  Vogesen .    liischer. 


Analyst. 


J.  B.  Harrison. 


R.  Kuch. 


J.  W.  Mallet. 


F.  8oenderop. 


A.  Merian. 


V.  Schmelck. 


A.  Denniger. 


Martinstein,  Nahethal, 
Rh.  Prussia. 


Mettweiler,  Nahethal, 
Rh.  Prussia. 


Battel,  Nie<lerkirchen, 
Nahethal, 
Rh.  Prussia. 

Staufenberg, 
Wesergebiet, 
Rh.  Prussia. 


Tiefert,  Nahethal, 
Rh.  Prussia. 


Eulenbis,  Pfalz. 


Mondhalde, 
Kaiserstuhl,  Baden. 


Ijchtenberg, 
Odenwald,  Hesse. 


Herchweiler, 
St.   Wendel,    Harz 
Mountains. 


Jacobs. 


A.  Hesse. 


Gremse. 


P.  Jannasch. 


Biirwalil. 


H.  Haefcke. 


F.  (Jraeff. 


Not  stated. 


Fischer. 


Referents. 


J.  B.  Harrison, 
Priv.  contrib. 


R.  Kiich, 
G.  Stud.  Colomb.,  I, 
p.  139,  1892. 

J.  W.  Mallet, 
Pr.  R.  Soc, 
XLII,  2,  1887. 

F.  y.  Wolff, 
Z.  D.  G.  G.,  LI, 
p.  529,  1899. 


A.  Merian, 
N.  J.  B.  B.,  HI, 
p.  296,  1885. 

W.  C.  Brogger, 
Eg.  Kg.,  Ill, 
p.  75,  1899. 


A.  Osann, 
Abh.  G.  Sp.  K.  Els.  L, 
III,  p.  123,  1887. 

W.  Deecke, 
Z.  D.G.  G.,  XLIII, 
p.  873,  1891. 

K.  A.  Lossen, 
Jb.  Pr.  G.  I^A.,  X, 

p.  309,  1892. 

A.  Leppla, 
Eri.  G.  Sp.  K.  Pr., 
XLVI,  p.  35,  1894. 

K.  A.  Lossen, 
Jb.  Pr.  G.  I^A.,  X, 
p.  309,  1892. 

i  F.  Rinne, 

I      Jb.Pr.G.I>-A.,Xin, 

I      p.  79*,  1893. 

K.  A.  Lossen, 
Jb.  Pr.  G.  I^A.,  X, 

p.  309,  1892. 


A.  Leppla, 
Jb.Pr.G.I^A.,XIV, 
p.  146,  1894. 

F.  Graeff, 
cf.  N.  J.,  1890,  II, 
p.  65. 


C.  Chelius, 
cf.  N.  J.,  1894,  II, 
p.  419. 


K.  A.  Lossen, 
Jb.  Pr.  G.  L-A.,  X, 
p.  316,  1892. 


Arthor's  name. 


Remarks. 


Proterobase. 


Pyroxene- 
andesite. 


Andesite. 


Augite- 
kersantite. 


Mica-diorite. 


Bronzite- 
kersantite. 


Labradorite 
porphyry. 

Diabase. 


Bronzite- 
tholeiite. 


Melaphyr. 


D<jlerite. 


Basalt. 


Labradorite- 
porphyry. 


Melaphyr. 
Tephrite. 

Diorite. 


(Porphyrite.; 
No  name. 


Dried  at  110°. 


I 


Ashes. 


Near  akerose. 


Sum  low. 
Near  shoshon- 
ose. 


SOj  for  S. 
SOj  for  S. 
SOs  for  S. 


.  TiO,  high? 

,  Sum  low. 

SOj  for  S. 


SOs  ^or  ^. 


SO,  for  S. 


Center  of  dike. 
Cf.  No.  39, 
shoehonose. 


SO,  for  S. 


282 


OHKMICAL    ANALYSES    OF    IGNEOUS    ROOKS. 


CIAS8  II.     DOSALANP:— Continued. 
RANG  8.    ALKALICALCIC.    ANDASE— Continuwl. 


No. 

SiO, 

AlA 

Fe,0, 

FeO 

MgO 

C^aO 

Na,0 

K,0 

H,Of 

H,0- 

CO, 

1       ' 

TiO,     P/)5  !  MnO  ;  BaO 

Sum    1  Sp.  jrr. 

86 

54.19 

16.28 

5.08 

3.46 

2.98 

6.34 

4.05 

1.98 

3.67  1 

0.07      1.56  1  0.43                           1  100.23     2.656 

A2.II 

.903 

.160 

.W2 

.049 

.075 

.113 

.065 

.021 

.019         .003 

87 

55.54 

15.64 

1.19 

7.13 

4.S4 

5.  (>7 

3.17 

2.  28 

2.93  * 

1            1 

0.40      1.24     0.45                             1  100.87      2.798 

A2.  II 

•  iriti 

.153 

.(X)7 

AfW 

.121 

.101 

.051 

.(.4 

1 

.015 

1 
.003 

88 

52.  34 

19.90 

(i.  57 

0. 5.1 

2.  26 

a.  ;{5 

5.  m 

2.68 

3.  a5  ■■  0. 41               1  0. 14 

! 

0.09                   ! 

100.  62     2. 623 

A2.  II 

.H72 

.195 

.041 

.(HW 

.a'>7 

.113 

.091 

.  029 

,      .002  _      .001  '                1 

89 

44.85 

18.08 

7.71 

3.23 

4.16 

9.97 

3.19 

2.  82 

2.56     0.46!            11.78     1.55  1                           100.36     2.8:^9 

A2.  II 

.748 

.177 

.048 

.045 

.104 

.178 

.051 

.030 

'    .022     .011 '         ; 

1         '         1         ' 

90 

58.20 

19.20 

2.01 

4.42 

3.  25 

5.60 

4. 53 

1.81 

1.28 

1  0. 21      0. 33               1 

100.84 

B2.  Ill 

.970 

.188 

.013 

.061 

.(Wl 

.100 

.073 

.020 

.003  !      .002  ' 

91 

46.  76. 

17.93 

5.;^^ 

5.62 

7.31 

8.24 

3. 53 

2.20 

1.83 

i  1.33  'tnu«' 

1 

trace 

100.08 

A3.  Ill 

.779 

.175 

.033 

.078 

.1X3 

.147 

.056 

.023 

1            1 

92 

58.01) 

18.87 

4.81 

1.01 

3.K4 

7.92 

3.50 

2.40 

0.60 

j 
1 

1    . 

100. 95     2. 96 

B8.  IV 

.967 

.185 

.030 

.014 

.096 

.141 

.05(» 

.025 

1 

j 

93" 

56.82 

16.68 

3.84 

4.57 

3.93 

6.  m 

3.39 

2.81 

1.48  1 

i 

trace 

99. 88     2. 657 

AS.  Ill 

.W7 

.163 

.024 

.0(V1 

.098 

.113 

.055 

.030 

1 

1 

220 

94 

49.24 

19.06 

1.77 

10. ;« 

5.00 

8.75 

3.89 

1.19 

'   .                      1 
0.63 

99.86 

A3.  Ill 

.821 

.186 

.011 

.143 

.125 

.156 

.063 

.013 

! 

1 

95 

52.20 

14.67 

1.83 

11.51 

3.48 

6.69 

3.04 

2.49 

0.11     2.55  1  0.8;^     trace                100.23 

A2.  II 

.870 

.144 

.011 

.160 

.087 

.120 

.049 

.026 

.032  '      .006       ' 

1 

96 

53.17 

13.62 

:..  42 

5.96 

3.84 

8.67 

2.95 

2.40 

s.b^^ , 

1 

'  trai'e                   99. 59 

A3.  Ill 

.886 

.133 

.034 

.083 

.096 

.165 

.048 

.025 

! 

% 

■        ! 

97 

52.27 

16.07 

2.25 

14.48 

1.68 

6.67 

3.29 

1.50 

2.05  j 

1            !                           100.26 

A3.  Ill 

.871 

.157 

.014 

.201 

.042 

.120 

.053 

.016 

'                  '         ;         ' 

98 

5:1. 61 

16.11 

3.05 

4.45 

6.80 

7.00 

3.95 

3.08 

1.65  '                            0.34                  0.14  !             I  100.18 

2.75 

A2.  II 

.894 

.158 

.019 

.062 

.170 

.125 

.064 

.033 

1 
,               '                     .OlM                  1      .002  1 

15° 

«) 

55.87 

18.74 

4.88 

5.01 

1.39 

8.20 

3.  43 

1.55 

0.:^                        0.01            1 

1               1                                                          ! 

99.45 

2.769 

B3.  IV 

.925 

.183 

.031 

.089 

.084 

.146 

.055 

.017 

!                  i  

100 

45.40 

17.00 

9.97 

3.27 

5.07 

10.72 

3.28 

1.09 

0.16;             i             I  2.90     1.27     0.40  1 

100.53 

A2.  II 

.757 

.  H.7 

.062 

.046 

.127 

.191 

.053 

.012 

1                     .035         .009  :      .006  1 

I                                                 ! 
1                                                1 

101 

48.  71 

18.87 

3.18 

8.00 

4.85 

9.87 

4.15 

1.52 

none 

1 
1 

1. 81     trace    trace 

100.96 

2.99 

B2.  Ill, 

.812 

.186 

.020 

.111 

.121 

.177 

.067 

.016 

.023      —        — 

, 

102 

45.61 

15.98 

8.25 

11.60 

3.75 

6.42 

3.50 

1.82 

0.27 

1.15     0.72     1.20 

100.  27     2.  94 

A2.  II 

.760 

.156 

.052 

.161 

.094 

.114 

.056 

.020 

.014         .005  !      .017  ■ 

103 

47.63* 

17.20 

3.60 

8.09 

6.25 

6.42 

4.65 

1.31 

2.71 

0.44     1.39    trace 

1           1 

100.22  !  2.893 

A2.  11 

.794 

.169 

.029 

.112 

.156 

.114 

.075 

.014 

1     ■""  !   - 

_.. 
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ORDER  5.     PERFELIC.     GERMANARE— Continued. 
8UBRAXG  4.    DOSODIC.    AN  DOSE— Continued. 


Inclusive. 


SO, 


80, 
Org 


0.14 


0.3B 

o.on 


Norm. 


Q  8.0 
or  11.7 
ab  S4. 1 
an  20. 6 


Q  6.4 
or  18.3 
hU  26. 7 
an  22. 2 


di 

hy    4. 5 

mt    7.4 


Lot'ality.  Analyst. 


5-5  I  Idarthal,  St.  Wendel,     Biirwald. 
Harz  Mountains. 


il 
ap 


2.9 
1.0 


di  2.5 
hy  21.0 
mt  1.6 
il  2. 3 
ap     1.1 


Lampersdorf,  Silesia.      W.  Hauipe. 


Reference. 


K.  A.  Tx>8sen, 
Jb.  Pr.  (;.  L-A.,  X, 
p.  316,  1892. 

E.  Dathe, 
Jb.  Pr.  (t.  I^A.,  VII, 
p.  331,  1887. 


Author's  name. 


Basalt 


tjuartz-au)dte- 
diorite. 


Remarks. 


SO,  for  S. 


80,  for  S. 


SO, 


0.02 


or  16.1 
ab  36. 7 
an  20. 9 
ne    6.0 

or  16^.7 
ab  20. 4 
an  26. 7 
ne    3.4 


di 
ol 
rat 
hm 

di 

ol 

mt 

il 

hm 

ap 


8.2 
1.4 
1.9 
5.3 

9.7 
4.2 
5.3 
3.4 
4.0 
3.7 


Q      5.3  di      1.1 

or  11.1  hy  13.8 

ab  38.3  mt    3.U 
an  26. 3 

or  12,8  di    11.4 

ab  19. 4  ol    13. 5 

an  26. 7  mt    7. 7 
ne    6.4 


Birkig:t, 
Dobrankathal, 
Bohemia. 

Birkigt, 
Dobrankathal, 
Bohemia. 


Pollagral>en,  Salzkam- 
merjfut,  Tyrol. 


Dorfestein,  Fiirsten- 
feld,  Styria. 


CI 

trace 

Q 

6.5 

di 

7.9 

or 

16.7 

hv 

11.2 

ab  28. 8 

mt 

5.6 

an 

21.7 

or 

7.2 

di 

10.7 

ab  26.2 

ol 

18.3 

an 

30.6 

mt 

2.6 

ne 

3.7 

CI 

0.08 

Q 

2.8 

di 

7.3 

8 

0.23 

or 

14.5 

hy  20.6 

ab25.7 

mt 

2.6 

an 

19.2 

il 
ap 

4.8 
1.9 

Q    S.4    dl     H.0     Val  Uflni,  St.  (iott- 
ab»:3    m*;   s:'        hard,  Switzerland. 

an  28. 9     hm  2. 6 


Mte.  Scopa,  Capraia 
Island,  Italy. 


Ferdinandea  Island, 
Mediterranean. 


Goroschki, 
Wolhynia,  Russia. 


I  Q    6.3  di   21.7  Jaljaiba,  Olonez, 

or  13.9  hy     5.5  Pnaaii 

ab25.2  mt    7.9  Kussia. 

:  an  16.7 


Q     1.2  di      7.7 

'  or    8.9  hy  24.9  , 

!  ab  27.8  mt    3.2 
I  an  24. 5 

I  or  18.3  di    14.6 

i  ab  32.0  ol    11.1 

an  17.0  mt    4.7 
'  ne    0,9 


CI 


Q      8.6 

or    9. 5 

I  ab  28.8 

an  30.9 

or  6.7 
ab  27.8 
an  28.4 


di 
hy 
mt 


di 

Sf 

mt 

il 

hm 


12.8 
2,2 
3.2 
2.6 
6.4 
8.2 
3.0 


or    8.9  di    17.2 

ab22.5  ol      9.3 

an  28,4  mt    4.6 

ne    6.8  il      3.4 


or  11,1 

nb  29,3 

I  an  22. 4 


FeSt 


0.58 


di  4.0 
hy  8.7 
of  13.7 
mt  12.1 
il  2.2 
ap     1.7 


or     7.8  di     7,7 

ab  31.4  ol    14.9 

an  22.2  mt    6,7 

nc    4,3  il       2,6 


Caucasus  Mountains. 


Persufli,  Thessaly, 
Greece. 


Mount  Oros, 
iEj?ina, 
(treece. 

Punta  Delgada, 
Azores. 


Crater  walls, 
Kilauea,  Hawaii. 


Crater  walls, 
Kilauea,  Hawaii. 


Navigation  Creek, 
Noyang,  Victoria. 


R.  Pfohl. 


R.  Hohl. 


C.  V.  John. 


J.  E.  Hibsch, 
T.  M.  P.  M.,  XIV, 

p.  108,  1894. 

I  J.  E.  Hibwch, 

I      T.  M.  P,  M.,  XIV, 


I  R.  V.  Zevnek. 


Crrubenmann 
'      and  Ander- 
wert. 

A.  Rohrig. 


H.  Foerstner. 


W.  Tarassenko. 


Ivoewinson- 
I^ssing. 


Loewinson- 
Lessing   and 
Krikmeyer. 

R.  Lepsius. 


A.  Rohrig. 


C.  V.  John? 


O.  Silvestri. 


O.  Silvestri. 


A.  W.  Howitt. 


p.  109,  1894. 


I 


C.  V.  John, 
Jb.  G.  R-A.,  Wien, 
XLIX,  p,  250,  1899. 

A.  Sigmund, 
T.  M.  P.  M.,  XVII, 
p.  534,  1898. 

U.  Gnibeniuann. 
Ml.  Thurg.  NL  Ges., 
X,  p,  20,  1892. 

H.  Emmons, 
Q.  J.  G.  S.,  XLIX, 
p.  141,  1893. 

H.  Foerstner, 
T.  M.  P.  M.,  XV, 
p.  391,  1883. 

W.  Tarassenko, 
cf.  N.  J.,  1899,  I, 
p.  463. 


Loewinson-Lessing, 
T.  M.  P.  M.,  VI, 
p.  294,  1885, 

Loewinson-Lessing, 
cf.  N.  J.,  1899,  II, 
p.  234. 

R.  Lepsius, 
Geoi.  V.  Attika, 
Berlin,  1893,  p.  169. 

H.  S.  Washington, 
J.  G.,  Ill, 
p.  150,  1895. 

C.  V.  John, 
Jb.  G.  R-A.,  Wien, 
XLVI,  p.  290,  1896. 


O.  Silvestri, 
B.  C.  G.  It.,  XIX, 
p,  187,  1888. 

O.  Silvestri, 
B.  C.  G.  It,  XIX, 
p.  173,  1888. 


A.  W.  Howitt, 
Tr.  R.  Soc.  Virt., 
XX,  p.  53,  1884. 


Nosean-leucite- 
tephrite. 


Nephelite- 
tephrite. 


Tonalite. 


Iron  oxides? 
SOs  low. 

Iron  oxides? 
Near  shoetion- 
ose. 


Magmaliasalt.       Not  freeh; 


I 


Diorite. 


Andesite. 


Basalt. 


Gabbro- 
syenite. 


Variolite. 


Dried  at  120<». 
Near  camp- 
tonose. 


Near  camp- 
tonoee. 


I 


Albite-iliorite.       FeO  and  MgO? 
I  Near  cami>- 
tonose. 

Basalt. 


I 


Augite- 
hypei 
andesite. 

Basalt 


hypersthene- 
idefi* 


Basalt. 


Basalt. 


Diorite. 


Sum  high. 


Near  camp- 
tonose. 
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No. 


1 

B2.  Ill 

2 

Al.  I 

3 

Al.  I 

4 
A2.  II 

5 

Al.  I 

6 

A3.  Ill 

7 

Al.  I 

8 

A3.  Ill 

9 

A2.  II 
10 

B2.  lU 
11 

A2.  n 

12 
A2.  n 

13 

A2.  II 
14 

A2.  II 
15 

A3.  Ill 
16 

A3.  Ill 
17 

B2.  Ill 
18 
Bl.  II 

19 

Al.  I 


CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 
CLASS  II.     DOSA  LANE— Continued 

RANG  3.    ALKALICALCIC.    ANDASE— CootlDtMSU 


SiO^      Al^Os  '  Fe,0, 


FeO 


46.91      16.67  I  11.46  I     5.57 

.783  .1G3  .072  I         .078 


49.64     15.07  ,     1.66 


.827 

46.47 

.775 

56.60 

.943 

57.47 

.958 

55.08 

.918 

57.87 

.9&1 

52.82 

.880 

52. 16 

.869 

52.  .35 

.873 

47.78 
.796 

51.70 

.862 

47.21 

.787 

47.20 

.787 

53.86 


I 


.148 


.010 


16.28  I     3.15 

.160  I         .020 


17.84  i 

.175 

18.86  I 

.185 

18.93 

.185 

16.30 
.161 

16.39  i 

.160  ' 

15.86 

.155 

17.90 

.175 

20.51 

.201 

19. 39 

.190 

20.52 

.201 

16.60 

.163 
16.44 


2.55 

.016 

2.21 

.014 

2.02 

.013 

1.71  I 

.010  I 

2.31  j 

.014  I 
4.90 
.030  , 

9.38 

.059  I 

2.54 
.015 

2.54 
.015 

7.48 

.047 

7.80 

.049 

8.02 

.050 


.864  .161 

I  I     ■ 

;  48.00     15.80     11.76 


.800 

51.18 

.853 

49.01 

.817 
46.30 

.772 


.155  , 

I 

17.44 

.171 

16.29 

.160 

17.95 

.177 


.0T3 

4.70 
.029 

7.61 

.048 

6.21 


8.82 

.122 

8.96 

.125 

4.09 

.057 
4.08 

5.56 

.077 

3.86 

.054 

10.92 

.151 

5.86 

.081 
2.02 

.028 

6.07 

.085 

6.44 

.089 

5.32 

.074 

6.40 

.089 

1.96 

.028 

3.29 

.(M6 
4.15 

.058 
4.89 

.068 

6.79 

.094 


Mg() 

CaO 

Na,0 

3.61 

6.06 

3.86 

.090 

.108 

.062 

5.43 

7.23 

4.19 

.136 

.128 

.068 

6.56 

7.90 

3.64 

.164 

.141 

.059 

3.16 

6.28 

4.45 

.079 

.114 

.0?2 

4.27 

7.42 

3.85 

.107 

.132 

.062 

5.17 

8.40 

4.23 

.129 

.150 

.068 

5.50 

5. 53 

5.01 

.138 

.099 

.080 

3.43 

7.87 

4.83 

.086 

.141 

.077 

4.57 

8.16 

3.67 

.114 

.145 

.059 

1.90 

8.45 

4.97 

.CM8 

.151 

.080 

4.62 

10.65 

4.69 

.116 

.190 

.076 

4.64 

8.95 

4.07 

.116 

.160 

.066 

4.16 

8.63 

5.17 

.104 

.153 

.084 

5.69 

7.20 

4.74 

.142 
.44 
.136 

.70 

.193 

.87 

.072 

.62 

.091 

.67 

.092 


K,0    'H,0+  HjO-,   CO, 


I 


TiO,     P,05 


MnO 


BaO  I     Sum 


.128 

8.53 

.151 

5.51 

.098 

9.60 

.171 

9.79 

.175 

8.17 
.146 


.076  ; 
4.  52 

.072 
3.42 

.055 
5.84 

.094 

3.82 

.061 

3.92 
.063 


0.78 

.008 

0.89 

.009 


n.  d. 


3.23     1.08  ,  trace 

I  I 

.039  ■      .008  1    


I 


2.  81     0. 45     0.  32     2. 32     0.  29 


.028  ,       .002 


0.21 

3.89 

1 
0.28 

.002 

0.45 

3.20 

.005 

. 

0.73 

0.22 

.008 

0.74 

0.29 

.008 

0.75 

2.40 

0.26 

.008 

0.92 

0.48 

.010 

0.88 

2.28 

.009 

0.76 

1.17 

.008 

0.51 

0.54 

0.10 

.005 

0.83 

0.92 

0.15 

.009 

0.33 

0.34 

0.10 

.003 

0.55 

1.29 

.006 

0.07 

1.27 

.001 

0.46 

4.20 

.006 

0.44 

1.46 

.004 

0.80 

.008 

0.89 

.009 

1.26 


1.38 


1.28 
.016 


0.13 


0.25 

.004 
0.09 


99.23 


0.02  I  100.27 


I 


1.59  i  0.14    trace 


.020 

.001 



0.75 

0.24 

0.10 

.009 

trace 

.002 

.001 

0.53 

0.27 

0.08 

.007 

.002 

.001 

trace 

0.32 

0.24 

.004 

.002 

0.45 

trace 

.003 

0.  26     0. 49 

.003         .003 

0. 14     0. 37 

.002         .003 

0.46 

.003 

1.80  1  0.18 

.022  !       .001 

!  0.15 

'      .001 

I  trace 


trace 


none  I  100. 11 


none     100. 35 


0.03  1  100.34 


100.42 


0. 05  I  100. 12 


Sp.  gr. 


2.39 


99.97 


100. 54  ,  2.  764 


99.35 


,7   I 


2.40 

0.79 

0.10 

.030 

.006 

.001 

3.93 

0.49 

0.27 

.047 

.003 

.004 

5.35 

0.53 

0.26 

.066 

.0(M 

.004 

100.07 


100.  68 


99.91 


99.54 


100.  30  ,  2.  894 

i  220  j 

100. 14  I  3. 158  I 

150 

100.97 
100.84 


100.32 


DOS  ALAN  E BEERBACHOSK. 
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ORDER  5.     PERFELIC.     GERMANARF^Continued. 

SUBRANG  5.     PERSODIC.     BEERBACHOSE. 


Inclusive. 


SrO 


8rO 


8rO 
LifO 


SOs 
Org 


none 

0.79 

trace 

0.04 

trace 

o.a5 

none 

trace 

0.01 

none 

trace 

trace 

none 


0.11 


trace 
trace 


0.21 
0.05 


FeSs        0.31 


FeS,        0. 19 


8  0.09 


Xonn. 


IxM-alitv. 


Q  0.5 
or  4.4 
ab  32.5 
an22.H 
C      1.1 

or     5. 0 
I  ab  35.6 

I  an  19. 7 


or  1.1 
ab  30.9 
an  27.5 


Q  8.9 
or  2. 8 
ab  37. 7 
an  27.2 

Q  9.6 
or  4.4 
ab  32. 5 
an  32. 0 

Q  0.6 
or  4.4 
lb  35.6 
nn  30.3 

Q  5.0 
or  4.4 
r.b  41.9 
an  20.3 

i  or  5.6 
ab  40.3 
an  20.3 


Q  4.1 
I  or  5.0 
I  ab  30.9 

an  24.2 


I 


CI 

0.04 

Q  3.1 
or  0. 6 
ab  37. 7 
nn  24.5 

s 

trace 

y  3. 2 
or  2. 8 
ab  28. 8 
an  26. 4 

or  2.2 
ab  45. 1 
an  20. 3 
ne    2.2 

so. 

0.20 

Q     2.5 

8 

0.02 

or    4.4 

CuO 

0.10 

ab  32.0 
an  25.0 

80r, 

0.06 

Q     0.3 

8 

0.05 

or    5.0 

CuO 

0.17 

ab33.0 
an  28. 9 

hy 

mt 

iV 

hm 

ap 


9.0 
9.0 
6.0 
5.3 
2.6 


Nain,  l^brador. 


dl  13.0  1 

by  6.0  1 

ol  9.0  I 

mt  2.3  I 

il  4.-3  ; 


Aroostook  Falls, 
Aroostook  County, 
Maine. 


di  9.5 

hv  4.6 

ol  13.9 

mt  4. 6 

il  2. 4 


Crystal  Falls, 
Michigan. 


di     3.4     Little  Saganaga  Lake, 

nv  11.5  --•         ' 

nit    3.7 
il       3.1  I 


Minnesota. 


di     3. 9  I  Near  Crater  Lake, 
^;  'II        Oregon. 
il       1.4 


di  9.2 
by  16.9 
mt    3.0 


3.5 
4.4 
I  ab  41.9 
an  24.2 

or     2. 8 

ab  25.2 

I  an  33. 3 

I  ne    8.0 

I  or  5.0 
ab  a4. 6 
an  32.0 


or  1.7 
ab  35.1 
an  31.7 

ne    4.8 

or    3. 3 

ab  36.2 

an  22.5 

,  ne    2.0 


di  5.9 
by  16.5 
mt  2.3 
il       1.1 

di  16.0 
ol  13.9 
mt    3.2 


di  13.2 
hy  11.3 
mt  7.0 
il       0.6 

di  10.4 
hy  1.9 
mt  6.5 
hm  5.0 

di  13.4 
ol  10.2 
mt  3.6 
ap     1. 1 

di  10.2 
hv  4.5 
of  8.7 
mt    3.5 


Delta,  Shasta  County, 
California. 


South  Husent  Creek, 
Butte  County, 
California. 

Wiborg,  Finland. 


Analvst, 


A.  AViohmann, 


W.   \\  JlUle- 
brand. 


IL  N.  Stokes. 


A.  N.  Winchell. 


W.  F.  Hille- 
brand. 


W.  H.  Melville. 


W.  F.  Hille- 
brand. 


H.  Berghell. 


Kyrburg,  Nahethal, 
Rh.  Prussia. 


Near  Grul)e  Horn, 
Siebengebirge, 
Rh.  Prussia. 

Wallbaoh,  Hesse. 


Emsthofen, 
Odenwald, 
Hesse. 


dl     0. 0    Frankenstein, 
si.  lol  i      Odenwald, 
ap    1.1        Hesse. 


di    10.3  I 
ol      8.9 
mt  11.4 
il       3.4  ' 


di  13.7 
hy  7.3 
mt  6. 5 
hm   3.6 

di  0. 7 
hy  19.0 
mt  10.7 
hm    4.3 


I 


Auermahdsattel, 
Salzkammergut, 
Tyrol. 

Punta  di  Zenobito, 
Capraia  Island, 
Italy. 

Kypriano,  Laurion, 
Grwjce. 


I  Biirwald. 


Not  stated. 


i  W.  Sonne. 


W.  Sonne. 


R.  Marzahn. 


C.  V.  John. 


A.  Rohrig. 


R.  Lepsius. 


di   16.3  1  Porto  Grande, 

ir   U  .      ^t-  Vincente, 

ap    1.9        Cape  Verde  Islands. 


di  18.4 
hy  0.6 
mt  4.9 
il  7.2 
hm   4.3 

di  6.3 
hy  6.3 
mt  6.7 
il  10.0 
hm  1.6 
ap     1.2 


Mount  Kohala, 
Hawaii. 


Waianae,  Oahu, 
Hawaii. 


C.  V.  John. 


A.  B.  Lyons. 


A.  B.  Lyons. 


Referents. 


I  Aiithor*!^  Daiitiv 


A.  Wichmaniit 
Z.D.G.G,,  XXXVI, 

p,  494, 1884. 

IL  K,  Grt^:m% 
B.U.S.G.'S.,165, 
p.  176, 1900. 


J.  M.  Clements, 
M.U.S.G.8.,XXXVI, 
p.  103, 1899. 


A.  N.  Winchell. 

A.  G.,  XXVI, 
p.  352, 1900. 

J.  S.  Diller, 

B.  U.S.G.S.,148, 
p.  231, 1897. 

J.  S.  Diller, 

B.  U.S.G.S.,148, 
p.  190, 1897. 


Mu"A-|jor|>hy- 

rite. 


I 


H.W.  Turner, 
J.G.,1II, 
p.  403, 1895. 

H.  Berghell, 
Finl.G.Und.,33, 
p.  26, 1898. 

K.  A.  Lossen, 
Jb.Pr.G.L-A.,X, 
p.  309, 1892.  . 

E.  Kaiser, 
Vh.  Nh.  Ver.  Bonn, 
LIV,p.l76,1897. 

C.  Chelius, 

Notbl.Ver.Erdk., 
XVIII,  p.  24, 1897. 

C.  Chelius, 
NotbLVer.Erdk., 
XVIII,p.l5,il897. 

Chelius  and  Klemm, 
Erl.  G.  Kt.  Hessen,  X, 
p.  39, 1896. 

C.  V.  John, 
Jb.  G.  R.-A.  Wien, 
XLIX,  p.  256,  1899. 

H.  Emmons, 
Q.  J.  G.  S.,  XLIX, 
p.  143,  1893. 

R.  Lepsius, 
Geol.  V.  Attika, 
Berlin,  1893,  p.  101. 

C.  V.  John, 
Jb.  G.  R.-A.  Wien, 
XLVI,  p.  287,  1896. 

A.  B.  Lvons, 
A.  J.  S.,  II, 
p.  424,  1896. 

I  A.  B.  Lyons, 
:      A.  J.  S.,  II, 
I       p.  424,  1896. 


l^abaae. 


Metal>a8alt. 


KewarkH. 


>'yt  f  reeh. 


Not  fresh. 
Near  hessose. 
Nearly  in  salfe- 
mane. 


Quart z-gabbro.  i  Near  placerose. 
8p.  gr.  low. 


Basalt. 


A  ndesite-basalt. 


Diorite. 


Near  hessose. 
Near  placerose. 


Also  in  17  A.  R. 
U.  S.  G.  S.,  I, 
p.  731, 1896. 


Diabase. 


Basalt. 


Andesite. 


SO,  for  S. 


Iron  oxides? 
Sum  low. 


Olivine-gabbro. 


Luciite-  '  Cf.  H.  Rosen- 

porphyrite.     i      busch, 

Elemente, 
p.  228,  1900. 

Beerbachite. 


Diabase- 
porphyrite. 

Anamesite.  Iron  oxides? 


Hornblende-      '  Not  fresh, 
gabbro.  : 


Diorite. 


Basalt. 


Basalt. 


Sum  high. 


Ignited. 

H,O-h=1.00. 

H,O-=0.98. 

Ignited. 
H,O-|-=2.00. 
I  •H,0-=1.75. 
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CHEMICAL  ANALYSES  OF  IGNEOUS  ROCKS. 
CLASS  II.  DOSALANE-^^ntinued. 

RANG  4.     DOCALCI(\     HESSAKE. 


No.      '    m\   ,  A\/\  i  Fe,Os 


0.41 

.003 

4.20 

.0-26 

3.71  I 
.02:j  I 


1 

48.  75 

17.97 

A2.  II 

.813 

.176 

2 

1 

48.80 

20.50 

A3.  Ill 

.813 

.201 

3 

48.10 

20.10 

C3.  V 

.802 

1 

.197 

FeO    JMgO 

— i-  - 


CaO  :  Na,() 


I 


1.3.62  I  3.39     8.82  I     1.63 

.189  I       .085  j       .ir>7  '         .02fi 


KjO     H^O  '    IIjO-    CO,     TiO, 


I 
2.40  ,     0.60 

.02.'>  I 


trace    0. 1^ 

.01-2 


6.35,8.65  18.15       1.52       1.40,     l.(K) 

'       I       I       '       ; 

.089         .'ilfi  ■       .145  ;         .0-24  I         .015  ' 

6.45     7.61      9.45  '     2.  10  '     2.50        1.20 

II 

I 


P.05 

MnO 

BaO 

0.6S 

0,91 

.oa5 

.013 

Sum    '  Sp.  j?r.  i 

._    _J        _' 
I  ■ 

100.17  .  2.985 


100. 57 


101.27 


.090         .190 


.031 


.0-215  , 


I 


RAN(J  4.     DOCALCIC.     HESSASE. 


1 

A2.  II 

2 

B2.  Ill 

3 

Al.  I 

4 

A2.  II 

5 

Al.  I 

6 

A2.  II 

7 

A2.  II 

H 

AS.  Ill 

9 

A2.  II 

10 
Al.  I 

11 
A8.  Ill 

12 

A2.  II 

13 

A2.  II 


52.60 


.877  I 


18.45 

.181 


43.73  !  20.17 

I  I 

I         .  ?29  .198 

I  56.94  i  20.82 

.204 


I         .949  i 

I  1 

I  53. 18  I 

I         .886  I 

I  47.88  ' 
.796 


I 

43.42  I 

.?24  I 

i 


51.52 

.859  ; 

44.92  ' 
.749 

49.80  I 

.830  I 

49.88 


.831 

48.29 
.806 

!  46.45 

I    .77.. 

47.90 
.798 


I 


23.25 

.228 

18.90 
.186 

22.37 

.219 

19.77 

.194 

18.88 

.186 

19.96 

.195 

18.55 

.182  I 

20.87  i 

.204  , 

21.30  ' 

.209  ' 

I 
I 

19.92 
.196  I 


2,47 
,016 

4.32 

.027 

0.83 
.006 

L53 

.009 

1.39 

.009 

0.81 

.oa5 

0.47  I 

.003 

2.73 
.017 

6.32 

.039 

2.06 

.013 

1.13 

.007 

0.81 
.005 

4.92 
.081  , 


I        I 

6.11     4.22  17.55       3,24       1.12'     2.53 

I 

.135  .aT2  .011 


1.11 

.013  ! 


.085         .106 

I  i  :  I  :  1 

6.93     3.91  1IO.99  2,42       1.45  |     1.02     0.08  !  4.23 

i  I  '  i  I 


.097         .098 


.196 


,015  I 


.053 


.059  I       .168  ' 


.aw 


.005 


2.60 


11.18  1     3.97       0.86  1     0.98  '  0.15  I  0.:^     0.45 


.065  I     .200 


.064 


.009  I 


I 


.006 ; 


3.02  '  2.36  ,  9.41       3.36       1.58       0.59     0.21  I  0.45  I  0.44 

I  1,1 

.042 

L82 

.026 

10.45 
.146 

9.25 
.129 

6.77 


7. 10  1  8. 36       2.  75       0.  81  '     0. 43  |  0. 18  |  0. 12 


.178  I      .149 


.044 


.008 


1.20  I 


5.75|13.34|     1.24       1.13       1.54     0.09' 

i 


,144  !      .238  .020  .012      . 

6.49  '  8.16       2.66       0.70  '     1.68 


.015 

I 

1.25  ' 

I 

,016  , 

1.39  I 

.017  ■ 


.094  I      .162         .146  .W3  .007 

I  I 

13. 76  '  5. :«     9. 07  2.94  0.53       1.62     0.20 

.191  '      .135         .161  .047  .005 


0.49  I  7.a5   11.3.3  ;     2.22       0,61        1.71      0.13  |  0.15     0,79 


.007  .      .176         .201  I         .(ftS 


,006 


I 


8.37  j  5.77     9.72       2.59       0.68  1     1.04 


.11 


.144         .173 


.042 


.007 


I 


4.93  I  7.54    14.32       1.77       0.38       0.89 

.068  I      .189         .255  .029  .004  , 


9,  57 


'  I 

7.90     9.  as       2.14       0.34  '     1.02     0.14 


.134  I      ,195         .175 


.034 


,003 


9.  78  I  4. 55  :  8.  56       2.  75  !    0. 56       0.  76  ! 


.187  1      .114  1      .162  I        ,044 


,006  I 


I 


1.19 


.015 


1.19 
.016 

0.57 

.007 


0.20     0.23 

i 

99.83 

.001         .003  ! 

0. 15  ,  trace  • 

99.40 

3.058 

.001 

11° 

0. 07     0. 11  i  0. 05 

100.24 

.001  1     ,002  ' 

1 

0.09  1  0.11    trace? 

100.61 

.001  '     .002  1    — 

0,20 

0. 16  1  trace 

100.02 

,001 

.002     — 

0,10 

0.06 

100.  .35  \ 

.001 

.001 

1 

0.10 

99.  71   1  2.  832 

.001 

1 

0.26 

100.29 

1      .004 

1 

0.07 

I 

100.63 

.001 

1 

0.16     0.09     0.02 

100. 12 

2.  923 

.001 

.001      

1 

1 

100.12  1 

0.02 

trace 

100.75 

none 

100.39 

2.93 
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ORDER  5.     PERFELIC.     GERM  AN  AR>:— Continued. 

SrBRANG  2.    SODIPOTASSIC. 


Inclusive. 


Norm. 


Localitv. 


Analyst. 


Reference. 


R.  C.  Sweetser. 


A.  Pinani. 


or  13.9    di    0.5  Pine  Hill,  Medfonl, 

;;^il?    !>7I'?:?  Ma.«sachuHett.. 

mt    0.7 

il       1.8 

Q    0.6    hy  30.0  Vall^'e  de  Val bonne, 

or    8.3     mt    6.0  l>vw»n«»P«  Mts 

ftb  12. 6  '  >  renees  m is.  , 

an  40.3  France, 
c      1.7 


or  1-1.5  di  /.3  \  allce  de  \  albonne,       A.  Pisani. 

!  ab  16. H  ol  1«.6  PvivnPPs  Mta 

I  an  38.1  mt  5.3  1  >  renees  3itfi., 

!  ne   u.r»  Prance. 


W.  H.  Hobbs, 
B,  M.  C.  Z..  XVI, 

p.  9,  1888. 

A.  I^croix. 

B.  S.  C.  G.  Fr.,  XI, 
No.  71,  p.  31,  1900. 

A.  I.Acr()ix, 

B.  S.  C.  G.  Fr.,  XI, 
Xu.  71,  p.  31,  1900. 


Author*^  name.  >       Remarks. 


Diabase- 


Mica-4liorite.         A1,0,  high? 


^lica-diorite. 


AlAhitfh? 
Sum  high. 


SUBRANG  3.     I»RESODIC.     HESSOSE. 


NiO 


SrO 


8 

j 
trace 

g^' 

trace 

trace 

SrO 

trace 

LiiO 

trace 

S 

trace 

s 

0.07 

NIO 

trace 

trace      i 

0.02        ' 

SrO 

trace 

Cr,0, 

trace 

L1,0 

trace 

CI 

trace 

SrO 

trace 

I 


Q      5  0  dl     3. 9 

or    6.1  hv  16.2 

ah  27.2  mt    3.5, 

an32.H  il       2.0 


or    8.3  di  11.9 

ab  17.8  ol  4.6  i 

an  40.0  mt  6.3  ' 

ne    1.4  il  8.2 

Q     7.9  di  8.1  i 

or    9.5  hy  6.2 

ab28.3  mt  1.2 

an  37.  Oil  0. 8 


Q     1.0  di    10.1 

or    6.0  hy    3.1 

ab33.5  mt    2.1 

an  43.1  il       0.9 

or    4.4  di      3.6 

ab23.1  hy  10.7 

an  37.0  of    15.6 

mt    2.1 

il       2.3 

or    6.7  di    11.7 

ab    5.2  ol     16.3 

an  .52.0  mt    1.2 

ne   2.8  11       2.5 


East  Clarendon, 
Vermont. 


Xahant, 

h>i^x  County, 
Ma!iea(*hiy3etta, 

lClizal>etbtowti, 
EsBex  Countv, 
New  York.   ^ 


Whiteface  Mountain, 
Adirondacks, 
New  York. 

Split  Rock  Mine, 
Westport,  Essex 
Countv,  New  York. 


Ilchester,  Howard 
County,  Maryland. 


2-2  5*   «2-5  I  Su<lburv,  Ontario. 

3. 9  hy  26. 7  I 

ab  22. 5  mt    0. 7 

an  40.0  il       2.6 

.,?S  ^}     6-6  I  Ottertail  Creek, 

In'^'.O  mtlS;       Nipissing  district, 
ne  2.0  Ontario. 

Q    3.2  di    10.1  I  Crystal  Falls, 

or    8.3  hy  13.2  <t;«kw«i« 

abi8.3  tn    0.6  !      Michigan, 

an  42. 8  il       1.1 
hm   6.3 


or    3.9     di      8.9 
ab*22.0     hy  21.8 
an  S7.0     mt    3.0  I 
il       2.3  , 


Pigeon  Point, 
Minnesota. 


or  2.2 
ab  15. 2 
an  47. 5 


i  or    1.7 

I  abl7.8 

an  47. 8 


di 
hy 
ol 
mt 

di 

oY 

mt 

il 


19.3 
3.1 

10.3 
1.6 

0.8 
11.1 
16.8 
1.2 
2.3 


Minnesota  Falls,  Yel- 
low Meilicine  Coun- 
ty, Minnesota. 

Sec.:^,T.61N.,R.  12 
\V.,  St.  Louis  Coun- 
ty, Minnesota. 


or    3.3     di  2.0 

ab  23. 1     h  V  19. 8  , 

an  40.0     ol  1.8 

mt  7.2 

il  l.l  I 


Birch  Lake, 
Minnesota. 


II.  N.  Stokes. 


H.S.  Washing- 
ton. 


W.  F.  Hille- 
brand. 


G.  Steiger. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


Not  stated. 


F.  G.  Wait. 


G.  Steiger. 


I  C.  L.  Whittle, 

B.  U.  S.  G.  S.,  148, 
p.  71,  1897. 


W.  F.  Hille- 
}»rand. 


A.  N.  Stokes. 


H.  X.  Stokes. 


H.  S.  Washington, 
J.  G.,  VII, 
p.  63,  1899. 

J.  F.  Kemp 

B.  U.S.G.S.,  168, 
p.  37,  1900. 

J.  F.  Kemp. 

B.  U.  S.G.S.,  168, 
p.  36,  1900. 

J.  F.  Kemp, 

19A.R.U.S.G.S.,III, 
p.  402,  1899. 


G.  H.  Williams, 
15  A.  R.  r.  S.  G.S., 
I      p.  673,  1895. 

T.  L.  Walker, 
Q.  J.  G.  S.,  LIII, 
p.  56,  1897. 

G.  C.   Hoffman, 

A.  R.  G.  S.  C^n.,  IX, 
p.  20  R,  1898. 

J.  M.  Clements, 
J.  G.,  VI, 

p.  381,  1898. 


i  W.  S.  Bavlev, 

I     A.  J.  s:,  :Sxxvii, 

I       p.  61, 1889. 
I 

.  W.  S.  Bavlev, 
!      B.  U.  S.  <;.  S.,  150, 
p.  372,  1898. 

,  W.  S.  Baylev, 

J.  G.,  I,    * 
'       p.  712,  189.S. 


A.  X.  Winchell. 


I  A.  X.  Winchell, 
A.  G.,  XXVI, 
p.  374,  1900. 


Hornblende- 
granite. 

(iabbro. 


Pyroxenic  an- 
orthoeite. 


(iabbro. 


(labbro. 


Not  described. 


Sum  low. 


Gabbro-diorite.  j  Near  corsase. 


Diabase. 


Diorite-gneiss. 


Hornblende-         Also  in  M.  U.  8. 
I      gabbro.  G.8.,  XXXVI, 

I  p.  242,  1899. 

Olivine-gabbro.    Dried  at  105®. 
I  Also  in  B.  U.  8. 

G.  S.,  109,  p. 

37, 1893. 
Crabbro-gneiss. 


(iabbro. 


Dialiase. 


Incorrect  on  p. 
184,  loc.  cit. 
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CHEMICAL    ANALYSES    OF    IGXEOl'S    ROCKS. 


CLASS  II.     DOSALAXK— Continued. 
RAN(J  4.     IXX'ALCIC.     HK-SSASK— <'<nitinne<1. 


No. 

SiO, 

Al,(), 

FcV), 

FeO 

MtrC)  1  CaO  ; 

Na/) 

K.,() 

H./)^ 

HJ) 

CO., 

TiO., 

i^o. 

MnO 

BaO 

Sum 

Sp.  gr. 

14 

47.70 

19.04 

0.S7 

S.  S4 

S.ivS      8.96  : 

2.  53 

0.  53 

1..38                               1.80 

trace  1  none 

100.  30     2. 89 

A2.  II 

.7... 

.iHi; 

.006 

.123 

.216      .160  ; 

.040 

.005 

1 

i                   ;    .022 

—       

1 

15 

48.  49 

18.35 

7.6:^ 

1.21 

6.72    10.40  ; 

3. 02 

0.57 

0,67 

2.19 

0.20 

! 

99.99  1 

A2.  II 

.808 

.IMO 

.048 ; 

.015 

.  KW         .  1x5 

.048 

.006 

1 

I 

.026 

.001 

\ 

16 

52.  a5 

17.96 

4.09 

6.  3.3 

5.03     8.64 

2.W 

1.61 

1 
0.97      ! 

0.31 

,       1 

0.  43  j 

100.41 

2.891 

A3.  Ill 

.868 

.i7r) 

.025 

.OHM 

.126          .1.54 

.048 

.017 

.002 

.006 

'       13.5° 

17 

50.  28 

19.46 

4.21 

j 

4.20 

3.59    10.39 

3.08 

1.32 

1.01  i  0.16     0.25     i.:io 

1 

0.41 

0. 07     0. 04 

99.74 

Al.  I 

.837 

.191 

.026 

1 

.058 

.090         .185 

.a5'j 

.014 

.016 

' 

.003 

1 
.001       — 

18 

51.98 

15.99 

1 

.3. 10  ' 

5.88 

5.  m     9. 68 

2.71 

0.81 

2.08 

1            , 
0.48               '  1.71 

0.31 

0.10 

0.03 

99.96 

Al.  I 

.867 

.  157 

! 
.019 

.082 

.  1-27         .  173 

1 

.043 

.009 

'               1       .021 

.002 

1 

.001       

19 

48.58 

20.  23 

1.26 

3.02 

i 

7.59    14.01 

2.25 

0.19 

2.68 

0.  28 

0.09 

trace 

trace    none 

100.  25 

Al.  I 

.810 

.198 

.008 

.042 

.190         .250' 

.036 

.002 

.001 

— 

20 

55.14 

19.10 

1 

6.16 

0.54 

4.  23  1  8.  m 

3.71 

1.04 

0.91 

0.52 

0.18 

0. 11     trace 

100.07 

Al.  I 

.919 

.187 

.039' 

.007 

.106         .160 

•  OW 

.011 

.007 

.001 

.002 

21 

53.85 

18. 53 

1 
1 

1.96 

5.30 

5.88  '  9.6(5 

2.98 

0.74 

0.45 

0.50 

0.05 

0.12 

0. 03 

100.09 

Al.  I 

.898 

.181 

1 

.012 

.074 

.147         .172  ' 

.048 

.008 

.006 

.002 

— 

22 

53.35 

19.22 

3.28  ' 

4.48 

■ 
4. 86  ,  9.  76  ' 

2.89 

0.99 

0.77 

0.56 

0.10 

0.15 

trace? 

100.44 

Al.  I 

.889 

.188 

.020 

.076 

.  r22         .  174 

.047 

.011 

.007 

.001 

.002 

23 

52.95 

18.25 

■ 

4.19 

4. 93     8.  73  1 

3. 57 

0.77 

1.47 

0.66 

trace 

0.12 

0.01 

100.01 

Al.  I 

.883 

179 

..27 

.a58 

.128         .155  1 

.058 

.008 

,008 

— 

.002 

24 

47.94 

18.90 

1 

2.21 

8.59 

8. 21      9. 86 

2.81 

0.29 

0.74 

0.39 

0.57 

0.15 

trace 

none 

100.66 

Al.  I 

.799 

.185 

.014 

.120 

. 205         . 176 

.045 

.00:$ 

.007 

.001 

— 

25 

56.88 

18.25 

2.35 

4.45 

4.07     7.53 

3.  29 

1.42 

0.50 

0.24 

0.45 

0.30 

0.18 

0.11 

100.06 

Al.  I 

.W8 

.179 

.015 

.062 

.  102         .  134 

.053 

.015 

.006 

.002 

.003 

.001 

26 

55.53 

17.63 

2.81 

3. 59 

5.  85     8.  74 

3.09 

0. 92 

1.24 

0.56 

0.21 

0.08 

0.02 

100,3,3  1 

Al.  I 

.926 

.173 

.017 

050 

.  146         . 158 

.050 

.010 

.007 

.002 

.001 

1 

27 

53. 91 

17.95 

2.21 

4.80 

5.52   10.40 

2.90 

i.:w 

0.20 

0.20 

0.  52 

0.21 

0.10     0.05 

100.  .31  j 

Al.  I 

.899 

.176 

014 

.067 

.  138           .  18.5 

.047 

.015 

i      .006 

.002 

.001  1 

28 

52.81 

16.60 

2.66  , 

6.13 

6.12  '10.14 

2.79 

i.a5 

0.54  ,  0.38 

0.84 

0.23 

1  o.a3 

100.  .32 

Al.  I 

.880 

.163 

017 

.OK-i 

.153        .181  ' 

.W5 

.011 

.010 

.002 

1 

29 

51.21 

17.59 

4.71 

4.42 

7.12    10.36 

2.49 

0.91 

1.07     0.58 

0.31 

0.09 

■ 

trace  ;  none 

100.86 

Al.  I 

.854 

.172 

.02t> 

.061 

.178'        .18.5; 

.010 

.010 

;    .001 

.001 



30 

48.76 

16.60 

5.60  1 

5.01 

6. 93     8.  79 

2.47 

0.66 

2.19     L  49     0.42 

1.26 

0.19 

0.10 

100.37  1     2.78 

Al.  1 

.813 

.163 

.0:«  , 

.070 

. 183         . 157  . 

.010 

.007 

.016 

.001 

.001 

1 
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ORDER  5.     PERFELIC.    GERMANARE— Continued. 
SUBRAXG  3.    PRE80DIC.    HESSOSE-Continued. 


Inclusive. 

Norm. 

SrO 

none 

or    2.8 
ab  21.0 
an  39.2 

dl  4.5 
hy  12.7 
of  13.9 
mt  1.4 
il       3.4 

so, 

Li«0 

0.62 
0.02 

Q     0.3 
or    3.3 
ab25.2 
an  35.0 

di  10.4 
hy  12.0 
tn  2.2 
il  2.3 
hm    7.6 

Q      0.9 
or    9.5 
ab  25.2 
an  33.4 

dl  7.8 
hy  17.0 
mt    6.8 

8 

SrO 

Li,0 

0.02 

trace 

trace 

Q     2.6 
or    7.8 
ab26.2 
an  35. 3 

dl  11.0 
hy  6. 1 
mt  6.0 
il  2. 5 
ap     1.0 

1^ 

SrO 
Li,0 

0.01 

none 

none 

none 

trace 

Q     6.5 
or    6.0 
ab22.5 
an  29. 2 

di  15.2 
hy  10.9 
mt  4.4 
il       3.2 

8 

NiO 
SrO 
U,0 

0.10 
none 
none 
none 

or    1.1 
abl8.9 
an  44. 5 

di  19.5 
hy  3.1 
ol  7.6 
mt    2.0 

SrO 

0.07 
trace 

Q     7.6 
or    6.1 
ab30.9 
an  32.5 

di  7.2 
hy  7.4 
il  1.1 
hm  6.2 

LlfO 

trace 

0.04 

trace 

Q     3.6 
or    4.4 
ab25.2 
an  34.8 

di  10.6 
hy  16.9 
mt  2.8 
il      0.9 

SrO 
Li,0 

0.03 
trace 

Q     4.0 
or    6.1 
ab24.6 
an  36.1 

di  9.9 
hy  18.8 
mt  4.6 
il      1.1 

SO4 
snJ 

trace 
trace 

Q     4.4 
ot     4.4 
ab30.4 
an  31.4 

di  9.3 
hy  10.9 
rot  6.3 
il       1.2 

SrO 
Li,0 

none 
trace 

or     1.7 
ab23.6 
an  38.1 

di  8.9 
hy  6.9 
ol  17.0 
mt  3.2 
il       1.1 

SrO 
LWO 

0.04 
trace 

Q     9.1 
or    8.3 
ab27.8 
an  30.9 

di  6. 3 
hy  13.2 
mt  3.5 
il      0.8 

SrO 

0.06 
none 

Q     7.4 
or    6.6 
ab  26.2 
an  31.4 

di  9.9 
hy  13.3 
mt  3.9 
il       1.1 

SrO 

u,o 

trace 
trace 

Q     2.6 
or    8.3 
ab  24.6 
an  31.7 

di  16.8 
hy  12.4 
mt  3.2 
il      0.9 

SrO 
LiaO 

trace 
trace 

Q     2.7 
or    6.1 
ab23.6 
an  29. 7 

di  16.7 
hy  14.9 
mt  3.9 
il       1.5 

LWO 

none 

Q     2.5 
or    5.6 
ab21.0 
an  88.9 

di  14.1 
hy  15.0 
mt  6.7 
il      0.6 

Q     3.9 
or    8.9 
ab21.0 
an  32.2 

di  9.2 
hy  16.8 
mt  8.1 
il      2.3 

Birch  Lake, 
Minnesota. 


Prospect  Peak,  Yel- 
lowstone National 
Park. 


Stony  Mountain, 
Ouray  County, 
Colorado. 

Yentna  River, 
Alaska. 


Camas  Land, 
Kittitas  County, 
Washington. 

Beverley  Creek, 
Kittitas  County,. 
Washington. 

Lassen  Peak, 
California. 


Crater  Peak, 
n.  Lassen  Peak, 
California. 


Chaos,  Lassen  Peak, 
California. 


Crater  Peak, 
Shasta  Coimty, 
California. 

McCloud  River, 
Mount  Shasta, 
California. 


Franklin  Hill, 
Plumas  County, 
California. 

Butte  Mountain, 
Plumas  County, 
California. 

Mount  Ingalls, 
Plumas  County, 
California. 

Mount  Ingalls, 
Plumas  County, 
California. 

Franklin  Hill, 
Plumas  County, 
Oalifomia. 

Dardanelles, 
Stanislaus  County, 
California. 


H.  N.  Stokes. 


J.  E.  Whitfield. 


L.  G.  Eakins. 


H.  N.  Stokes. 


H.  N.  Stokes. 


H.  N.  Stokes. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W^  F.  Hille- 
brand. 


R.  B.  Riggs. 


H.  N.  Stokes. 


W,  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


G.  Steiger. 


G.  Steiger. 


Reference. 


A.  N.  W^inchell, 
A.  G.,  XXVI, 
p.  181, 1900. 

J.  P.  Iddings, 
M.U.S.G.S., XXXII, 
II,  p.  438,  1899. 


W.  Cross, 
B.  U.S.G.S.,  148, 
p.  180,  1897. 

J.  E.  Spurr, 

A.  G.,  XXV, 
p.  233,  1900. 

G.  O.  Smith, 

B.  U.  S.  G.  S.,  168, 
p.  225,  1900. 

G.  O.  Smith, 
B.U.  S.  G.  S.,  168, 
p.  225,  1900. 

J.  S.  Diller, 
B.  U.  S.  G.  S.,  150, 
p.  218,  1898. 


J.  S.  Diller, 

B.U.  S.  G.  8.,  148, 
p.  197,  1897. 


J.  S.  Diller, 
B.U.  S.  G.  S.,  148, 
p.  194,  1897. 


J.  S.  Diller, 
B.  U.  S.  G.  S.,  148, 
p.  200,  1897. 

J.  S.  Diller, 
B.  U.  S.  G.  S.,  148, 
p.  190,  1897. 

H.  W.  Turner, 
17A.R.U.  S.G.S.,I, 
p.  731, 1896. 

'  J.  S.  Diller, 

I      B.U.S.G.S.,  148, 

'      p. 195, 1897. 

I  H.  W.  Turner, 
'      A.  J.  S.,  XLIV, 
I      p.  458,  1892. 

H.  W.  Turner, 
I      14A.R.U.S.G.S.,II, 


p.  492,  1894. 

H.  W.  Turner, 

17A.R.U.S.G.S.,I, 
p.  734,  1896. 

F.  L.  Ransome, 
B.  U.  S.  G.  S.,  89, 
p.  58,  1898. 


Remarks. 


Author's  name. 


Olivine-gabbro. 


Basalt.  Same  as  No.  31 

auvergnose, 
calc.  to  100  J& 
after   deduct- 
'      ing  iron. 

Augite-diorite.   '  Not  described. 


Augite-belugite. 


Olivine-diabase. 


Gabbro. 


Secretion  in 
dacite. 


Hypersthene- 
andesite. 


Secretion  in 
dacite. 


Basalt. 


Basalt 


Hypersthene- 
andesite. 


Pyroxene- 
andesite. 


Basalt. 


Basalt. 


Oli  vine-basalt. 


Basalt. 


I 

I  Dried   at   100*». 

Near  andoee. 

I      Secretion     in 

I      No.  40,  lassen- 

!      ose. 

I 

I  Dried   at   110*». 

Secretion     in 
I      No.  46,    ton- 

alose. 

1  Dried   at    IW, 
I      Secretion     in 

No.  39,  lassen- 

ose. 

Dried  at  110**. 


Not  described. 


Near  bandose. 


Dried  at  105*». 


Also  in  14  A.  R. 
U.S.G.S.,II, 
p.  492,  1894. 

Near  auvergn- 
ose. 


Not  fresh. 
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No.       I    SiC).,       AlA 


31 

Al.  I 

32 
B3.  IV 

33 

A2.  II 
34 

A2.  II 

35 

Al.  I 

36 

A?2.  II? 

37 
Ar2.  II? 

38 

A3.  Ill 

39 

A2.  II 

40 
A3.  Ill 

41 

A3,  ni 
42 

A3.  Ill 

43 
A3.  Ill 

44 
B3.  IV 

45 
A3.  Ill 

40 
A2.  II 

47 

A3.  Ill 


I  47.27 

.788 

I 
I 

I  49.  5^ 

I         .K26 

50.38 


FejOs  1    FeO 


20.82  I     1.85       4.26 


MgO     CaO      Na,0  •    K,( )     H^O-l  !HjO-    CO, 


.204  ,         .012  , 


I 


20.09  ,     2.32 


.197  .014 


19.83  ,  6.05 

.830           .194  I  .038  | 

52.62     21.77  2.13 

.213 


.877  I 

52.  20  , 

.870  , 

52.00  ; 

.867  , 


.013  ' 


16.10  3.56 

.  l.\S  .  022 

21.61  3.01 

.212  '  .019 


51.37  I  21.79  I     3.60 

.214  I         .022 


.856  t 

52.8     i 

.880 

53.50 

.892  I 

53.  30  1 


17.8     I  1.2 

.174  .007 

22.  20  I  3.  60 

.218  .022 

20.99  I  1.66 

.205  .010 


52.60  !  17.32 


.877  I 

49.70 

I 

.828 

49.45  ! 

.824  I 

49.30 

.822 

51.32 

.866 

47.97 


.800 


I 


45.94 


.766  ■ 


22. 10  I 

.217  ' 

I 

20.41 
.200' 

21.60 
.212  I 

17.84 
.176 

22.16 

.218 

21.16 

.207  ' 


1.72 
.011 

3.17 
.020 

1.34 

.008 

2.28 

.014 

4.34 

.027 

1.12 

.007 

2.21 

.014 


.059 

2.02 

.028 

2.00 

.028 

3.58 

.a^o 

5.68 

.079 

4.06 

.057 

3.38 

.018 

4.8 

.067 

2.64 
.037 

6.:« 

.088 

12.04 

.167 

5.95 

.083 


6.44 

13.02 

.161 

.233 

7.01 

15.62 

.175 

.279 

2.75  I    0.22       1.27  \  0.08  ,  none 


I 


1.63       0.:U       2.25 

! 

.026  .003  , 

5.36    10.03  I     2.15       1.76  ,     1.37 

033  ,         .019 


I 


. 134         . 178 


5.68   10.19  I     2.39  '     0.25  |     0.80 


.142         .182 


.039  ! 


.003 


'  !        ' 

6.  70  I  8.  58  I     2.  40  I     0.  89       0.  60  |  

.168  !  .153  I         .039           .009 

6.53  ]  8.80       2.81   I     0.18       0.35  | 

.1<»3  .157  '         .045            .002                     ' 

I 

I  ■                   1 

6.30  110.36  I     2.42  ,     0.06       0.50  I  


.158 

4.8 

.1-20 


.185 

12.9 
.230 


2.00  j  9.45 
.050  '      .169 

3.96     8.51 

.099         .151 

I 

3.  25  I  7.  73 
.081  I      .137 


.039  I         .001 

3.0     I  0.5         1.2 

.048  I         .005 

4.26  I  0.61       1.50 

.069  I         .006 

2.46  I  0.93       1.12 

.040  I         .010 

i 

2.62  ;  1.49       1.16 


.012  I         .016 

4.97  i  9.31  I     2.32       1.75       0.75 


.124 


9. 51     5. 34 

.  133         .  13-i 


j 
.ir^  .037  1         .019 


9. 96  !     2.  73       0.  20       0.  70 


A 


.043  .002 


.26     7.82    10.20  1     2.15       0. 2<)       0.10 


.101  .196 

6.  70  4. 18 

.092  .ia5 

4. 10  ,  4. 58 

.057  .115 

7.14  7.80 

.099  .196 


.182  I         .035  .003 

9.51  I     3.01        1.52       l.< 

.169  I         .048  .016 


11.96 

.213 

10.49 

.187 


3.  23       0.  29       2. 05 

I 

.051  .003  ; 


3.21 

.052 


1.14  I     1.02 


.012 


0.15 


0.04 


0.01 


0.06 


0.10 


TiO, 

0.92 
.011 


0.40 

.005 


PA 

0.74 

.005 


0.01 


0.32 


0.14 


2.  60     0.  37 

.  os:)       .  002 

0.53     0.01 

.007      — 

I 

0. 32  j  trace 

.004  I    — 


MnO 


I 
BaO  i    Sum      Sp.gr. 


trace    none      99. 86 


I  100.84 

I 

I  : 

!        I      "     ' 

0. 38  I  '  100. 14 


I 


0.5 

.006 

0.45 

.006 


0.10 
.001 

0.15 
.001 


0.32 

!      .004 


0.44 
.006 


1.14 
.008 


.005  ' 

trace 
0.22 

.003 

0.05 
.001 

0.12 
.002 


0.35 

.005 


I 


99.86     2.970 


none      99. 94 


'  100.00  '  3.066 

i  i 


100.  32  I  2.  996 


I  luu.  3::  I 


99. 5       2. 91 


100.59  ,  2.800 


99.69 


100.22 


100.02 


99.96 


I 


101.00     2.97 


100.50 


99.54 


100.11   !  2.982 
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Inclusive. 


0.20 
trace 
0.02 
none 
trace 
none 


SO, 
LIjO 


0.93 
trace 


ZrOs 
CI 

FeS, 
CuO 

S 


none 
trace 
0.03 
trace 

trace 


Fe3| 


0.35 


Norm. 


or     1.1     di    12.9 
ab23.1     hy    2.2 
an  43. 9     of     9. 0  , 
mt    2.8  ' 
il       1.7  , 
ap     1.7 

Q      1.1  di    24.4  '■ 

or     1.7  hv    7.7 

ab  13.6  mt    3.2  , 
an  46. 7 

7.7  ' 


Locality. 


Beaver  Creek, 
Tuolumne  County, 
California. 


Point  Sal,  Santa  Bar- 
bara County,  Cali- 
fornia. 


^    ?-^    ?^     II     Richmond  Mountain, 
mil    m^t   6:5        Eureka  District, 
an  39. 6    hm  1.6        ^evada. 


Q     5.3 
or    1.7     mt 
ab20.4     il 
an  50. 3 


hy  18.1     Potaro  River, 


3.0 

0.8 


Q      8.0  di      9.4  , 

or     5.0  hv  15.9  ' 

ab  20.4  mt    5.1  ! 

an  30.6  il       5.1  , 

Q      4.3  hy  20.5 

or     1,1  mt    4.4 

ab23.6  il       1.1 
an  43. 6 
C      0.8 


British  Guiana. 


Mazaruni  District, 
British  Guiana. 


Essequibo  River, 
British  Guiana. 


Q     5.8    di     2.4     Essetiuibo  River, 
2b  22.!;    ^tTi         Br/tish  Guiana. 

an  48. 4     il      0. 6 


Q     2.2    di  24.8     Druim  an  Eidhne, 
lli:2    Si^   i:6        Island  of  Skye, 
an  33.6    11      0.9         Scotland. 


Q     4.2  di  5.8 

or    3.3  hy  3.4 

ab36.2  mt  5.1 

an  39.8  11  0.9 

Q     6.5  hy  20.2 

or    5.6  mt  2.3 
ab21.0 
an  42.0 
C      0.4 


Carrock  Fell,  Eng- 
land. 


Eycott  Hill,  Lake 
District,  England. 


di 


Q    2.6 

or    8.9     hy  25. 
ab22.0     mt    2.6 
an  31. 1 


6.8     Eycott  Hill,  Lake 
District,  England. 


^l  J2?    u^     11     Valine  de  Valbonne, 
iVlt    oiVe        Pyrenees,  France. 

mt    4.6 


or     1.1     di     5.3  ' 
ab  22.5     hy  18.6 
an  43. 1     ol      6. 4  | 
mt    1.9 


or     1.7     di 
abl8.3     hv 
an  48.4     ol      7.0 
mt    3.2 


1.8, 
20.4  I 


Pallet,  Loire  Infer., 
France. 


Pallet,  Loire  Infer., 
France. 


Q      1.3 
,  or    8.9 
ab  25.2     mt 
an  30.9 


I 


di    13.4  I  Luciberg,  Odenwald, 
^>'  ^2.^        Hesse 


Analyst. 


H.  N.  Stokes. 


H.  W.  Fair- 
banks. 


J.  E.  Whitfield. 


Assistant  of  J. 
B.  Harrison. 


J.  B.  Harrison. 


Assistant  of  J. 
B.  Harrison. 


Assistant  of  J. 
B.  Harrison. 


J.  H.  Player. 


G.  Barrow. 


J.  Hughes. 


J.  Hughes. 


A.  Pisani. 


A.  Lacroix. 


'  A.  Pi.sani. 


F.  Kutscher. 


6.2  , 


or     1.7 

di 

5.0 

ab26.7 

if 

7.7 

an  45.6 

5.3 

mt 

1.6 

il 

0.8 

ap 

2.6 

I 


OlHsrbeerbach,  Hesse,  i  W.  Sonne. 

I 


I  or    6.7 

ab  18.9 

!  an  39. 8 

I  ne  4.5 


di 
ol 
mt 


18.8 
3.2 


V^eitenfeld,  Kreuz- 
berg,  Rhongebirge. 


E.  V.  Seyfried. 


Reference. 

Author*8  name. 

Remarks. 

H.  W.  Turner, 
A.  J.  S.,  VII, 
p.  297,  1899. 

Gabbro. 

H.  W.  Fairbanks, 
B.Dep.G.Un.Cal.,n, 
p.  50,  1896. 

Gabbro. 

A1,0,  high? 

Hague  &  Iddings, 
M.  U.S.G.S.,XX, 
1892. 

Basalt. 

J.  B.  Harrison, 

Rep.  G.  Esseq.  River, 
1900,  p.  63. 

Diabase. 

Dried  at  no**. 
AlA  high? 
Ti-0  and  MgO 
low? 

J.  B.  Harrison, 
Priv.  Contrib. 

Diabase-gabbro. 

Dried  at  110^. 
Near    marylan- 
dose. 

J.  B.  Harrison, 

Rep.  G.  Esseq.  River, 
1900,  p.  6:^. 

Diabase. 

Dried  at  110». 
AlA  high? 
Ti,OandMgO 
low? 

J.  B.  Harrison, 

Rep.  G.  Ejffleq.  River, 
1900,  p.  64. 

Diabase. 

Drie<iatllO^ 
AlA  high? 
TiO,  and   MgO 
low? 

Geikie  and  Teall, 
Q.  J.  G.  S.,  L, 
1>.  653,  1894. 

(Jabbro. 

**  Light  band." 
One  decimal. 

A.  Harker, 
Q.  V.  G.  S.,  L, 
p.  323,  1894. 

Quartz-gabbro. 

Ward, 
Micr.  Jour., 
1887,  p.  246ff. 

Lava. 

CLJ.J.H.Teall. 

Br.  Petr.,p. 

228,  1888. 
A1,0,  high? 

Ward, 
Micr.  Jour., 
1887,  p.  246ff. 

Lava. 

Cf.J.J.H.Teall, 
Br.  Petr.,  p. 
228,  1888. 

A.  Lacroix, 
B.  S.  C.  G.  Fr., 
XI,  No.  71,  p.  31, 1900. 

Mica-diorite. 

A.  Lacroix, 
B.  S.  C.  (i.  Fr., 
XI,  No.  77,  p.  ^3, 1899. 

Gabbro. 

A.  lAcroix, 
B.  S.  C.  G.  Fr., 
XI,  No.  77,  p.  23, 1899. 

Gabbro. 

Sum  high. 

C.  Chelius,  I  Luciite. 
Nbl.  Ver.  Erdk., 

XIII,  p.  10,  1892.  ' 

C.  Chelius,  Gabbro. 

Nbl.  Ver.  Erdk.,  ' 

X  VIH,  p.  24, 1897.  , 


E.V.  Sevfried,  cf.  N.  J.,     Basalt. 
1898,'II,  p.  61. 


AlA  high? 
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No. 

SiO, 

AlA 
18.86 

FeA  i 

FeO 
7.12 

MgO 

CaO 

Na,0 

K,0 

H,Of 
2.77 

H,0-    CO, 

TiO, 

p,o, 

MnO 

BaO 

Sum 

Sp.gr. 

48 

49.94 

1.47  1 

i            1 
5.61     8.54  , 

1 
2.50 

1.62 

1 
0.23 

o.a3 

■ 

99.29 

2.88 

B8.  IV 

.832;         .185 

.009' 

.099 

.140         .152  ■ 

.040 

.017 

1 

1 

.009, 

1 

49 

49. 46  i  19.  82 

5.69  , 

5.82 

1.93  ,10.62 

3.38 

0.71 

0.06 

0.31 

1 

1.88 

' 

99.68  i 

AS.  Ill 

.824  1         .195 

1 

.035  ! 

.080 

.W7  1      .189 

.055  1 

•  OOH 

■ 

.023 

50 

49.95 

19.17 

4.72, 

6.71 

5.03  1  9.61   ' 

3. 13 

0.74 

0.09 

' 

0.69 

trace 

99.84 

2.939 

AS.  Ill 

.833 

.188 

.029  1 

.09:^ 

.126  '       .171  , 

.050 

.007 

1 
■ 

.009 

150 

51 

50.56 

17.67 

1.04  i 

8.79 

4.  77  1  8.  25 

3.23 

0.93 

0.19 

0.20  ! 

2.43 

0. 34     0. 25 

99.21 

Bl.  II 

.843 

.173 

.006  1 

.122 

.119 

.147. 

.a52 

.010 

1 

.080 

.002         .004 

52 

49. 13 

18.48 

0.41  , 

11.69 

5.77 

3.08  i 

1.09 

0.07 

0.06  1 

1.61 

0. 34     0. 15 

99.53 

Al.  I 

.819 

.181 

.003  ' 

.162 

.144 

.132  i 

.050 

.012 

.020 

.002  i       .002 

53 

49.05 

19.84 

3.46 ; 

1 

8.62     2.51 

8.95 

2.92 

0.53 

2. 34 

1 

1.96 

0.21 

100.44 

A2.  II 

.818 

.m 

.022 

1 

.120         .063 

.160  ' 

.047 

.006 

1 

.024 

.002 

54 

52.03 

20.57 

1.60  1 

6. 97     5.  39 

7.80  1 

2.37 

1.34 

,...7 

0.26 

1 

1 

99.60 

2.855 

A3.  Ill 

.867 

.201 

.010 

.097  1      .145 

.139 

1 

.089  1 

1 

1 

.014 

1 
1 

1 

RANG  5.     PERCAIX:^ 

IC.     COR 

1.90 

SASE. 

0.28 

1 

44.04 

20.01 

4.22 

1 

8.61     5.01  ;il.68 

! 
1.24  , 

0.15 

0. 11  1  none 

2.24 

0.52 

none  i  100. 42 

■ 

Al.  I 

.784 

.196 

.026  , 

.120  ,       .126         .-209  1 

1                               1 

.020  i 

.002 

.028 

.008         .001  1    

1 

2 

43.41 

23. 15 

3.72  ' 

1 

4.39     7.65   14.27 

i 
0.82 

0.22 

1.53 

0.18  1  0.10 

0.39 

0.02     0.08 

none    100. 09 

Al.  I 

.724 

.226 

.023  , 

.061- 1      .191         .255 

.013  t 

.002 

1 
1 

.006 

.001 

— 

3 

42.92 

26.42 

1 

3.97 

2.81  '  7.26   15.40 

1 

0.63 

trace 

0.80 

i 

100.21 

AS.  Ill 

.715 

.259 

.025 

.039  1       .182         .272 

.009 

1 

1 

1 

CLASS  II.     DOSALANE. 

RANG  1.     PERALKALIC.     LAURDALA9E. 


1 

51.75 

14. 52 

5.08 

3.58 

4.55 

7.«' 

2.93 

7.61 

2.25 

0.23 

0.18 

trace 

0. 30  1  100. 14 

Al.  I 

.863 

.142 

.035 

.050 

.114 

.» 

.047 

.081 

.008 

.001 

.002  , 

RANG  1.    PER 

ALKALIC 

:.    LAURDALASE. 

1 

53.09 

21.16 

1.89 

2.04 

0.32 

3.30 

6.86 

8.42 

1.13 

0. 24     0. 82 

0. 11  1  0. 15 

0.20 

0.61  1  100.48 

2.599 

Al.  I 

.885 

M98 

.012 

.028 

.008 

.059 

.111 

.089 

.001  !     .001 

.003 

1 
.001 

26° 

2 

52.91 

19.49 

4.78 

2.a5 

0.29 

2.47 

7.13 

7.88 

1.19 

none 

none    trace 

0.44 

100.25 

Al.  I 

.882 

.191 

.090 

.029 

.007 

.046 

.114 

.084 

— 

1      .006 

3 

57.63 

17.53 

3.46 

1.18 

0.22 

1.35 

5.80 

9.16 

3.22 

0.23 

trace 

trace 

99.86 

A2.  11 

.961 

.172 

.022 

.016 

.006 

.024 

.091 

.098 

.008 

— 

D08ALANE JUDITH08E. 
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ORDER  5.     PERFELIC.     GERMANARE— Continued. 
SUBRANQ  8.    PRESODIC.    HESSOSE— Continued 


Inclusive. 

Norm. 

or    9.5     dl     5.6 

a  b  21.0     hy   18.8 

an  35.6     ol     3.2 

mt    2.1 

Locality. 

Analyst. 
F.  Schulz. 

Reference. 

F.  Slavik, 
cf.N.J.,1901,I,p.63. 

Author's  name. 
Mica-dial)ase. 

Remarks. 

Prieednice,  n.  Zbirov, 
Bohemia. 

Sum  low. 

Q     3.4 
or    4.4 
ab28.8 
an  36. 7 

di    I'.'.H 
hy     1.4 
mt    8.1 
il       4.5 

Ditro,  Siebenburgen, 
Hungary. 

J.    V.    Szadec- 
zky. 

J.  V.  Szadeczky, 
cf.N.J.,1901,I,p.402. 

CampUmite. 

AljO,  high? 
MgO  low? 

Q     0.4 
or    3.9 
ab26.2 
an  36. 4 

dl      9.2 
hy  15.5 
mt    6.7 
il       1.4 

Near  Ivrea, 
Piedmont. 

M.  Dittrich. 

F.  R.  Van  Horn, 
T.  M.  P.  M.,  XVII, 
p.  404, 1898. 

Norite. 

Cl 

8 

X 

0.11 
0.20 
0.25 

Q     0.4 
or    5.6 
ab27.2 
an  30. 9 

di     8.3 
hy  19.3 
mt    1.4 
11       4.5 

Goroschki,  Voihynia, 
Russia. 

W.Tarassenko. 

W.  Tarassenko, 
cf.N.J.,1899,I,p.463. 

Olivine-norite. 

Sum  low,  due  to 
H,0+ 

Cl 
8 

0.08 
0.15 

or    6.7 
ab26.2 
an  33.1 

di      3.1 
hv  11.3 
of    14.6 
mt    0.7 
11       3.1 

Gaskowskaia  Rudnja, 
Voihynia,  Russia. 

W.Tarassenko. 

W.  Tarassenko, 
cf.N.J.,1899,I,p.463. 

Olivine-norite. 

Fe  (met)  0.04 

Q     3.7 
or    3.3 
ab24.6 
an  39. 2 

di     4.6 
hy  13.8 
mt    5.1 
il      3.7 

Rowno,  Voihynia, 
Russia. 

S.  Pfaffius. 

A.  Lagorio, 
T.M.  P.M.,  VIII, 

p.  480, 1887. 

Basalt 

Iron  bearing. 

AlA  high? 
MgO  low? 

Q     2.3 
or    7.8 
ab20.4 
an  38. 6 
C      0.9 

hy  25.5 
mt    2.3 

Dargo,  Victoria. 

A.  W.  Howitt. 

A.  W.  Howitt, 
cf.N.J.,1889,I,p.l21. 

Quartz-diorite. 

SUBRANG.    NOT  NEEDED. 

C^a 
8rO 

0.10 

0.25 

none 

0.05 

0.01 

none 

Q     2.1 
or    1.1 
ab  10.5 
an  48. 4 

di     5.9 
hy  18.6 
mt    6.0 
11       4.8 
ap     1.1 

Stone  Run,  Cecil 
County,  Maryland. 

W.  F.  Hille- 
brand. 

A.  G.  Leonard, 
B.U.S.G.S.,168, 
p.  46, 1900. 

Diorite. 

Not  described. 

Cl 
FeS, 

8rO 

trace 

0.14 

none 

none 

none 

trace  - 

or    1.1 
ab    6.8 
an  58.7 

di     9.9 
hy    7.1 
of     8.2 
mt    5.3 
il       0.8 

Phoenix  Reservoir, 
Tuolumne  County, 
California. 

H.  N.  Stokes. 

H.W.  Turner, 
J.G.,VII, 
p.  150, 1899. 

01i\dne-gabbro. 

ab   4.7 
an  69. 5 

di      5.6 
hv    7.0 
of     6.6 
mt    5.8 

Tala;ra,  Ural  Moun- 
tains, Russia. 

L.-Le8singand 
Kultacheff. 

Loewinson-Lessing, 
G.  S.  K.  Jushno-Saos., 
1900,  p.  166. 

Pyroxene- 
granulite. 
(gabbro). 

ORDER  6.  LENDOFELIC.  NORGARE. 

SUBRANG  2.     DOPOTASSIC.     FERGUSOSE. 


80, 

Cl 

SrO 


trace 

0.05 

0.07 


or    45.0  di  24.7 

Hb     3.1  ol     1.2 

an     3.9  mt  8.3 
I  ne  11.6 


Shonkin  Creek,  High- 
wood    Mountains, 
Fergus  County, 
Montana. 


E.  B.  Hurlbut. 


L.  V.  Pirsson, 
B.U.S.  G.S.,  148, 
p.  154,  1897. 


Pseudoleucite- 
syenite. 


SUBRANG  3.    SODl POT ASSIC.    JUDITHOSE. 


ZK), 

SO, 

Cl 

s 

X 

Cl 
8 

8rO 
UsO 

Cl 
Li«0 


0.04 
none 
0.02 
0.08 

0.48 
0.63 
O..^ 
0.09 
trace 

0.08 
trace 


I  or  49.5  di  5.8 
I  ab  6.3  wo  4.1 
I  ne  27.8     mt  2.8 


or    46.7     ac    3.2 

ab     8.4     di    3.2 

ne  27.8     wo  3.7 

mt  5.8 


I  or   54.5 
'  ab     7.9 


ac    9.2 
dl     5.2 
ne  22.4     mt  0.5 


Diamond  Jo  Quarry,  j 
Magnet  Cove,  Ar-  I 
kansas. 

Neasch'sGulley,Mag- ' 
net  Cove,  Arkansas.  I 


Cone  Butte,  Judith 
Mountains,  Mon- 
tana. 


H.S.Washing- 
ton. 


J.  F.  Williams. 


L.  V.  Pirsson. 


H.  S.  Washington, 
J.  G.  IX, 
p.  611, 1901. 

J.  F.  Williams, 

A.R.Ark.G.S.,1890, 
II,  p.  287,  1891. 

Weed  and  Pirsson, 
A.  J.  S.,  II. 
p.  192,  1896. 


Foyaite. 


Leucite- 
tinguaite. 


Tinguaite. 


Cf.No.4,launia- 
lose. 


Cl  high? 


Also  in  18  A.  R. 
U.S.G.S.III, 
p.  669,  1898. 
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CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 

CLASS  II.     DOSALANE— Continued. 
RANG  1.    PERALKALIC.    LAIRDALASE— Continued. 


No.      i    SiOj    I  AljGs     Fe./)s      ¥vO 


57.46     15.40       4.87       0.87 


Al. 

I 

5 

Al. 

I 

6 

Al. 

IV 

I 

.958  I         .151  .030  ,         .012 


MgO     CaO      Na,0      K./)    i  H^O-f  H/)-    CO,  \  TiO^  I  PA    MnO     BaO  I    Sum 

I  I  I 


L87     2.59       5.48  I     9.44       0.82     .009  ^  0.13  ,  0. 60  I  0. 21     trace     0.60 


I 


51.94     15.78  4.07  ,  3.17 

.866  !         .155  .025  I  .tv« 

I  I 

56.06  I  20.10  3.82  i  n.  d. 

.9:M  I         .197  (.017)    I  (.014) 


.034  .046  I         .088  .1(H) 

I 

3.48     6.04  '     3.44  7.69  2.  17  .  ' 

.087         .108  .055  '         .082  I 

0.83     2.53       7.50  ;  8.78  1.18  I 

.021  .046  .121  ,         .093  j 

RANG  1.     PERALKALIC.  LAURDALASE. 


1 

B2.  Ill 

2 

A2.  II 

3 

A8.  Ill 

4 

A3.  Ill 

5 

Al.  I 

6 

A1.I 


A2.  II 

8 
A2.  II 

9 

A3.  Ill 

10 
•B3.  IV 

11 

A2.  II 

12 
A3.  Ill 

13 
.\2.  II 


1 


53.  74 

.896 

52.53 

,876 

54.04  j 

.901  ' 


14.  02 

.137 

18.31 

.179 

20.27 

.198 


10. 6;^       1.71    Trace.'  1.18  ,     9.02       4.77 

.066  .024       .021'         .145  .051 

0.34:     6.43  I  1.82     3. 15       7. 26  |     6.47 


3.40 


1.16 


.002  .089         .046         .056 


.117 


4.66       0.64  I  0.16  '  2.75  '     8.56  1     6.79       1.93  1 


! 
53. 38  ,  20.  22 


54.42 

.907 

47.61 

.793 


55.90 


59.88 


.198 

20.76 


I 


14.26 

.140 


.029 

1.56 
.010 

2.64 

.016 

4.90 
.031 


.009         .004         .049 


.072 


I 


1. 99  ,  0.  29  I  3.  29  :     7. 89  '     6.  21        3.  43 


.028  '      .007         .059 


.127 


1.33     0.22  I  1.34  I  10.41 


.018         .006  1       .024  ! 


! 

4.07  ,  2.62     8.71  I     6.70 


.a57         .066         .155 


4.  89  1     2. 50  I  0. 22 


I 


.053 


;  I 

19.00       2.05       2.54     1.10  '  3.12 


I 


.186 


I 


.035  I       .028         .a% 


17.87       2.67  ;     1.50  I  1.04  ■  2.01 


.175  .017  .021 

56.58  I  19.89       3.18  '     0.56 

.195  ,         .020  ;         .008 


55.65 

.928 

56,35 


55.18 

.920 

54.55 

.909 


20.06 
.197 

19.  a5 

.195 

17.44 
.171 

19.07 

.187 


3.45       1.25 

.022  .017 


.026  .WM) 

0.13   !  1.10 

.003  '  .020 

0.  78  1. 45 

1 

.020  ,  .026 


I  ' 

1.91       2.03     1.17 


.028  I      .029 


I 

5.56       1.36 


.035 

2.41 

.015 


.019 

3.12 

.043 


0.27 

.007 


I 


1. 


2.60 

.04<5 

5.10 

.091 

3.15 


060  I       .056 


8.49 
.137 

7.96 
.128 

10.72 

.173 
8.99 

.145 

8.89 
.143 

6.83 
.110 

7.67 

.124 


4.08  '     1.89     0.26 

.043  I 


5.41 

.058 


5.69  I 

.061  I 

5.43  1 

I 
.a58 

6.07 

.065 

5.31 

.066 

5.48 

.058 

4.84 

.Oil 


n.  d. 


0.90 


1.77 


1.61 


0.70 


0.88 


0.72 


100.42 
0.05 


Sp.gr. 


.008         .002 


'  0.  39  !  0. 59  I  trace     0.  42 

'  I 

.005         .004  '     .003 


004  100.37 

99. 83 


100.80 


0.36 

.005 

1.59 

0.15 

.oil 

.wi 

trace 


0.40  I  0.11     0.15 


.005         .001         .002 


100.96 

99.93  I 
,22 

99.71 
99.80 


100.03  I 

0.04  I     99.82     2.559 
19.50 


1.38     l.:«  1  0.30     0.41  I  100.68  I  2.79 


.017         .010         .004  ,      .003  i 


1.45 


!        I 


0.28 


I  0.  85     0. 32  ;  trace  ^ 
I     .011       .002  I    

0.47  I 

.007  i 


I  i 

i  I 


26° 


99.34     2.642 


100.69 


I 


I  I 

I  ! 

I 
i  1.00     0.67 

I 

.012         .006 


2.SS 

.030 

1.40 


0.74 


.017  I      .005 


0.20 

.003 


0.17 
.002 


99.83 


99.21 


100.68 


I 


100.48 


99.82 


D08ALANK LAURDALOSE. 
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ORDER  6.     LENDCJFELIC.     NORG ARE— Continued. 
SUBRANG.    80DIPOTASSIC.    J UDITHOSE— Continued. 


Inclusive. 


so, 
ci 

F 

SrO 

L1,0 

SO3 

CI 

8rO 


0.13 

0.20 

trace 

0.16 

trace 

0.-29 
0.08 
0.28 


Norm. 


Ix)cality. 


I 


or    55.6  ac  13.9 

ab     5.8  di     8.0 

ne     9.9  wo  1.0  ' 

m     2.9  il      1.2 


or  45.6  dl  16.9 

ab  9.4  ol     1.8 

an  6.0  nit-5.8 

I  ne  7.1  il      0.8 

!  no  2.8  ap    1.4 


or  51.7 
ab  2. 6 
ne  28.1 


HC  7.9 
di  8.0 
wo   1.3 


Bean  Creek,  Bearpaw 
Mountains,  Mon- 
tana 


Shonkin  Creek,  High- 
wood  Mountains, 
Montana. 


Serra  de  Tingua, 
Brazil. 


Analvst. 


H.  N.  iStokes. 


W.M.Bra<iley. 


E.  Hassak. 


Reference. 


Wee<l  and  Pirsson, 
A.  J.  S.,  II, 
p.  192,  1896. 


L.  V.  Pirsson, 
B.  r.  S.  (t.  S., 
p.  152,  1897. 

E.  Hussak, 
N.  J.,  1892,  II, 
p.  14(J. 


148, 


Author's  naine.  Remarks. 


Tinguaite. 


Trachvte. 


Fovaite. 


SUBRANG  4.    D<>SODIC.    LAURI>AU)SE. 


ZrO,        2. 13 


CI 
F 


0.40 
0.32 


FeS, 


ZrO, 
CI 

SrO 


ZrOs 

SO, 

CI 

F 

8 

Cr,0, 

NiO 

SrO 

LI,0 


1.77 


0.15 

0.28 

0.01 

none 

none 

trace 

0.18 

1.17 

0.37 

trace 

0.03 

trace 

trace 

0.86 

trace 


or    28.4  ac  27.3 

ab   16.8  di     4.7 

ne  15.3  mt  4.6 
Z       3.1 


Kangenlluarsuk, 
Greenland. 


or  38.4 
ab  21.5 
ne  15.3 
80      5.3 


di  2.9  , 
ol  11.0  ' 
mt  0.5  I 
3.6  I 
0.8 


ft" 


ab 


40.0 
15.2 


ac    5.6  I 
di     0.9  I 
wo  5.2 
mt  2.1 
hml.l 


or  36.7 
ab  19.9 
an  1.4 
ne  25.5 

or  29.5 
ab23.6 
ne  30.4 


or  23.9 
ab  19. 9 
an  2.5 
ne  1.4 
so  10.6 
no    4.9 


I  or  32.2 
ab  26.2 
ne  22.2 


or  33.9 
Hb36.7 
ne  12.5 


di 
wo 
mt 
pr 


di 

wo 

il 


6.0 
3.3 
2.3 
1.8 

7.4 
4.9 
0.6 
0.8 


di  16.7  i 
wo  4.2  I 
mt    7.0  I 

il  2.G  I 
ap     3.3 


Alton  Township,  Clni- 
ton  Countv,  New 
York. 


I 


Neasch'sGulley,  Mag- 
net Cove,  Ar- 
kansas. 


Diamond  Jo  Quarry, 
Magnet  Cove, 
Arkansas. 

Between  Black  and 
Big  Mountains, 
Uvalde  Countv, 
Texas. 


Two  Buttes, 
Colorado. 


N.  V.  Ussing. 


H.  Rosenbusch, 
Elemente., 
p.  126,  1898. 


Lujaurite. 


E.  W.  Morlev.     H.  P.  Cushing,  Svenite- 

'      B.  G.  S.  A.,  IX,  I      porphvrv. 

I       p.  248,  1898. 


Neariudithose. 
Sum  nigh. 


Near  judithose. 


R.  N.  Brackett. 


J.  F.  Williams,  Leucite- 

A.  R.  Ark.  G.  S.,  1890,  i      tinguaite. 
II,  p.  287,  1891. 


Brackett 
Smith. 


and 


J.  F.  Williams, 

A.  R.  Ark.  (t.  S.  1890, 
II,  p.  238,  1891. 


W.     F.    Ilille- 
brand. 


W.  Cross, 
B.  r.  S.  G.  S. 
p.  (>2,  1900. 


168, 


W.    F.    Hille-  I  W.  Cra-s, 


I 


«e  4.2  1  Foia,  Portugal. 

wo  2.5  I 

mt  0.9  I 

il  2.8 

ac  6.5  !  f 

di  7.8 

mt  0.7 

il  1.7 


Sundet,  Asnim  Lake, 
Xorwav. 


or  32.2    ac  9.2  Heilrum,  l^ugendal, 

ab25.7      ns  2.0  \\»runv 

neio.o    <U  2.8  ^or\ia\. 

wo  0.8 


Hedrum.  Laugendal, 
Norwav. 


or  36.1 

ac 

6.0 

ab22.0 

di 

6.1 

ne25.6 

mt 

2.1 

or  31.1 

ac 

1.8 

ab32.0 

di 

7.0 

ne22.2 

ol 

0.4 

mt 

1.9 

il 

1.8 

ap 

1.6 

or  32.2 

di 

1.5 

ab84.1 

wo 

8.3 

an    0.8 

il 

2.9 

nel2.8 

hm 

5.6 

Pf 

1.4 

or  28.4 

di 

6.0 

ab34.0 

ol 

2.5 

an    3.3 

mt 

3.5 

ne  16.8 

il 

2.6 

ap 

1.7 

Pollen,  Farrisvand, 
laugendal, 
Norway. 


Sandefjord,  Hedrum, 
Norway. 


Li')ve,  Laugendal, 
Norway. 


brand. 


G.  PajkuU. 


V.  Sc'hmelck. 


(i.  Pajkull. 


y,  Schmelck. 


V.  S(.^hmek'k. 


G.  Pajkull. 


V.  Schmelck. 


Nephelite- 
svenite. 


Phonolite. 


Tinguaite? 


Not  fresh? 
Cf.  No.  1, 
judithose. 


B.  r.  S.  G.  S.,  148, 
p.  182,  1897. 


I 

K.-Koschlau  and  Hack-     Mica-tinguaite. 
man,  I 

T.  M.  P.  31.,  XVI, 
p.  262,  1896. 


W.  C.  BnVgger, 
Eg.  Kg.,  Ill, 
p.  190,  1899.. 

W.  C.  Bn'jgger, 
Z.  K.,  XVI, 
p.  41,  1890. 

I  W.  C.  Brogger, 
Eg.  Kg.,  I, 
p.  191,  1894. 

W.  C.  Brogger, 
Eg.  Kg.,  Ill, 
p.  19,  1899. 


W.  C.  Bn>gger, 
Z.  K.,  XVI, 
p.  31,  1890. 

W.  C.  Bnlgger, 
F^.  Kg.,^n, 
p.  19,  1899. 


Hedrumite. 
I  Tinguaite. 
I  Tinguaite. 

! 

I  I^aurdalite. 

Mica-syenite. 
Laurdalite. 


Border  of  dike. 
Cf.  No.  10. 
Also  in  Eg.  Kg. 
I,  p.  113, 1894. 
Center  of  dike. 
Cf.  No.  9. 
Sum  low. 


MgO  low? 
CaO  high? 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 


CLASS  II.     DOSALANE— Ck)ntinued. 

RANG  1.     PERALKALIC.     LAURDALA8E— Continue<l. 


No. 

1 
SiO, 

53. 81 

A1,0, 
19.69 

Fe,0, 
6.20 

3.  63 

MgO 

0.85 

CaO 

Na^O 
1     7.77 

K,() 

4.58 

H,Ot-  H,0- 
1.52  ! 

CX)., 

TiO, 

P.05 

MnO 

BaO 

Sum 
99.78 

1 
Sp.  gr. 

14 

1.73 

1 

1 

A3.  Ill 

!         .8^ 

.193 

..(m 

.050 

.021 

.031 

.12.5 

.049 

i 

1 

1 

1 

15 

51.95 

14.  95 

4.09 

5.70 

3.54 

6. 10 

5.  43 

4.45 

1.10 

1 

1.95 

1.15 

0.:^ 

1 

100.71 

A2.  II 

.866 

.147 

.026 

.079 

.as<j 

.109 

.0^ 

.047 

1                                        ! 

.024 

.008 

.004 

16 

45. 16 

15.  26 

9.  57 

4.99 

3.18 

2.87 

6.57 

3.87 

n.  (1. 

6.98 

1.54  1  0.63 

100.62 

A2.  II 

.753 

.150 

.060 

.069 

.080 

.a5i 

.106 

.041 

1                i                       .085 

1 

.011         .009 

17 

50.26 

20.15 

3.67 

2.62 

1.43 

3.28 

8.a) 

4.67 

3. 85               1            i  0. 24 

0. 05  j  trace 

100.18 

Al.  I 

.838 

.198 

.023 

.036 

.036 

.058 

.130 

.050 

'                               1      .003 

1    

18 

53.00 

16.47 

5.29 

3.10 

0.63 

4.15 

7.21 

5.09 

1.68  :  0.72  !  3.20    trace 

trace    0. 37 

100.91 

2.527 

B2.  Ill 

.883 

.161 

.033 

.043 

.016 

.074 

.116 

.055 

!      

—    1      .005 

19 

55.10 

19.  25 

2.77 

i.m 

0.83 

5.14 

7.41 

4.68 

2.19  1  0.40     0.22     0.48, 

'0. 41     0.  32 

100.86 

2.544 

A2.  II 

.918 

.189 

.017 

.021 

.092 

.120 

.050 

.006  . 

1 

.003         .005 

20 

57.81 

18.74 

5.76 

0.42 

trace 

1.28 

9.35 

4.52 

1                '                1 

1.50]                  ;         i 

■ 

trace 

99.38 

2.64 

B8.  IV 

.964 

.184 

.030 

.005 

— 

.023 

.151 

.048 

' 

— 

21 

53.73 

20.35 

3.74 

2.13 

0.47 

2.72 

7.94 

6.05 

2.02               1 

1            1 

0.09 

0.51 

99.98 

A2.  II 

.896 

.199 

.023 

.030 

.012* 

.048 

.128 

.065 

1            ' 

.001 

.007 

22 

60.41 

17.44 

1.98 

1.78 

L85 

2.79 

7.51 

5.64 

0.51 

99.91 

A3.  Ill 

1.007 

.171 

.013 

.025 

.046 

.050 

.121 

.060 

i 

1.53 

5.75 

0  2.     DO 

4.43 

MALKAI 
6.68 

.IC.     ESSEXASE. 

0.28 

1 

51.35 

20.21 

4.90 

n.  (1. 

n.  (1. 

0.80 

100.04 

A3.  Ill 

.856 

.198 

.031 

(.062) 

.039 

.103 

.071 

.071 

.010 

.002 

2 

49.70 

18.45 

3.39 

4.32 

2. 32 

7.91 

5.33 

4.95 

1.09 

0.25 

1.33 

0. 40    trace 

j     99. 44 

A2.  n 

.828 

.181 

.021 

.060 

.058 

.141 

.086 

.053 

.017 

.003  '    — 

3 

52.05 

15. 02 

2.65 

5.52 

5.39 

8.14 

3.17 

6.10 

0.35 

0.47 

0. 21  '  trat« 

0.  42  '  100. 03 

Al.  I 

.868 

.147 

,017 

.076 

.135 

.145 

.051 

.065 

.006 

.002  1   — 

.003 

4 

50.11 

17.13 

3.73 

3.28 

2.47 

5.09 

3.72 

7.47 

4.47 

0.82 

0. 67  1  trace 

0.63 

100.09 

Al.  I 

.835 

.168 

.023 

.046 

.062 

.091 

.a59 

.080 

.010 

,005  .    — 

.004 

5 

47.8 

20.1 

6.7 

0.8 

1.1 

5.4 

5.5 

7.1 

2.4 

1 
0.7 

1    t).8 

0.8 

99.3 

B2.  Ill 

.797 

.197 

.042 

.011 

.028 

.096 

.089 

.075 

1      .009 

.011 

.005 

6 

51.02 

18.63 

3.14 

0.84 

1.02 

7.89 

4.13 

6.08 

LIO 

4. 53  I  trace 

0. 16  '  0. 59 

99.66 

2.480 

Al.  I 

.850 

.183 

.020 

.011 

.026 

.141 

.066 

.065 

1            1 

,001  1       .008 

7 

50.24 

20.09 

2.54 

5.65 

3.65 

7.83 

2.97 

7.45 

0.36 

:  trace 

1 

100.78 

A3.  Ill 

.837 

.197 

.016 

.079 

.091 

.140 

.048 

.079 

■ 
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ORDER  6.     LENDOFELIC.     NORGARE— Continued. 
SUBRANG  4.    D080DIC.    LAURDALOSE— Continued. 


Inclusive.       I         Norni. 


Locality. 


Analyst. 


SO, 
X 


so, 

CI 


CI 


0.16 
0.75 


none 
none 


0.23 


or  27.2  di 

ab  36. 7  ol 

an    5.3  mt 
ne  15. 6 


2.7 
1.9  I 
9.0  ' 


Stoksund,  Norway.       |  G.  Forsberg. 


or  26.1 

ab  28.3 

I  an    3.3 

ne    9.7 


or  22.8 
ab  32.0 
an  0.8 
ne  12.8 


di 

ol 

mt 

il 

ap 

ol 
il 
hra 

pf 
ap 


16.8  , 
3.2  ' 
6.0 
3.7 

2.7  I 

I 
5.6 
10.6  I 
9.6  I 
1.6  j 
3.6  ' 


Hai\  I^angesuud 
Fjord,  Norway. 


or  27.8  di   •  9.0 

ab  21.0  ol      0.4 

an    5.0  mt    5.3  ! 

ne  25.6  11      0.5  I 


Lysebofjord, 
Norway. 


Alno,  Sweden. 


•  5    Near  Topkowitz, 


or  30.6     ac  4.( 

ab  25.2     di  8.4  ,        r»^u«^;„ 

ne  17.6    wo  4.4  I      Bohemia, 

mt  5.3 


or  27.8  di  4.5 

ab  32. 5  wo  6. 1 

an    5.3  mt  3.9 

ne  16.5  il  0.9 


Miidstein,  n.    Nesch- 
witz,  Bohemia. 


6.9  I  Edda  Giporgis, 


or  26.7     ac 

ab41.9     wo  2.7  I        Ahvsflfnia 

ne  15.9    mt  1.2        ADyssinia. 

hm  2.6 


or  36.1  di 

ab  23. 1  wo 

an    1. 7  mt 
ne  23.9 


4.4  > 

2,7 
6.3 


or  33.4     ac     4.6 
ab  86.2     di    11.5  i 
ne  11.9     ol      1.2 
mt    0.7 


Near  Renseburg, 
Zwartkopjes, 
Transvaal. 

Tongging,  Toba  Lake, 
Sumatra. 


V.  Schmelck. 


I 


i  p.  Rchei  and  L. 
I      Schmelck. 


P.  Janna£ich. 


F.  Hanusch. 


F.  Hanusch. 


G.  T.  Prior. 


I 


E.  A.  Wulfing. 


W.  Herz. 


1              Reference. 

Author's  name. 

Remarks. 

W.  C.  Bn»gger, 
Z.  K.,  XVI, 
p.  116,  1890. 

Syenite- 
pegmatite. 

W.  C.  Brogger, 
Eg.  KgTTlI, 
p.  139,  1899. 

Soda-minette. 

W.  C.  Brogger, 
Eg.  Kg.,  Ill, 
p.  19,  1899. 

Olivine- 
laurdalite. 

H,0  n.  d. 
TiO,  high? 

H.  Rosenbusch, 
Elemente, 
p.  216,  1898. 

Tinguaite. 

J.  E.  Hibsch, 
T.  M.  P.  M.,  XIX, 
p.  33,  1900. 

Tinguaite- 
porphyr>'. 

Not  freeh. 

J.  E.  Hibsch, 
T.  M.  P.  M.,  XIV, 

p.  98,  1894. 

Sanidine- 
phonolite. 

G.  T.  Prior, 
Min.  Mag.,  XII, 
p.  269,  1900. 

Tinguaite. 

Sum  low. 

E.  A.  Wulfing, 
N.  J.,  1888,  II, 
p.  32. 

Nephelite- 
syenite. 

Near  miaskoee 

L.  Milch, 
Z.  D.  G.  G.,  LI, 

p.  70,  1899. 

Trachyte- 
andesite. 

Alkalies  high? 

8UBRANG  3.    SODIPOTASSIC.     BOROLANOSE. 


SO, 

CI 

'    FeSj 

0.04 
0.06 
4.01 

or  39.5 
ab    7.3 
an  15.6 
ne  16.2 

di    11.0 
ol      4.7 
il      1.5 
pr     4.0 

Near  Dr.  Thornton's, 
Magnet  Cove, 
Arkansas. 

W.  A.  Noyes. 

J.  F.  Williams, 

A.R.Ark.G.S.,1890, 
II,  p.  263,  1891. 

Nephelite- 
felsite. 

or  29.5 
ab  10.5 
an  11.7 
ne  18.7 

di    18.4 
wo    0.8 
mt    4.9 
il      2.6 
ap     1.0 

School  house. 
Magnet  Cove, 
Arkansas. 

H.  S.    Wash- 
ington. 

H.  S.  Washmgton, 
B.  G.  S.  A.,  XI, 
p.  399,  1900. 

Shonkinite 
(covite). 

Complete  in 
J.  G.  IX, 
p.  612,  1901. 

80, 

CI 

SrO 

0.02 
0.24 
0.28 

or  36.1 
ab    6.3 
an    8.6 
ne  11.1 

di    25.8 
ol      5.9 
mt    3.9 
il       0.9 

Middle  Peak, 
Highwood  Moun- 
tains, Montana. 

E.  B.  Huribut. 

L.  V.  Pirsson, 
B.U.S.  G.8.,148, 
p.  154, 1897. 

Monzonite. 

Near  monchi- 
quoee. 

SO, 

CI 

SrO 

0.08 
0.07 
0.85 

or  44.5 
ab    9.4 
an    8.1 
ne  11.6 

di    10.6 
ol      2.9 
mt    6.3 
il       1.5 
ap     1.6 

Palisade  Butte, 
Highwood  Moun- 
tains, Montana. 

H.  W.  Foote. 

L.  V.  Pirsson, 
B.  U.  S.  G.S.,148, 
p.  153, 1897. 

Syenite. 

SO, 

0.4 

or  41.7 
ab    1.6 
an    9.2 
ne  24.4 

di      6.0 
wo    4.1 
mt    0.7 
il       1.4 
hm   6.2 

Lake  Borolan, 
Sutherland,  Scot- 
land. 

J.  11.  Player. 

Home  and  Teall, 
Tr.  R.  Soc.,  Edin., 
XXXVl,  Pt.  I, 
p.  178, 1893. 

Borolanite. 

One  decimal. 
Sum  low. 

SO, 

CI 

F 

Cr,0, 

Cu 

0.29 

0.09 

trace 

trace 

0.15 

or  36.1 
ab  14.1 
an  14.5 
ne  11. 1 

di      5.6 
wo    7.4 
mt    2.6 
hm   1.4 

Gennersbohl,  Hegau. 

G.  F.  Fohr. 

G.F.Fohr, 
In.  Diss.  Wurzburg, 
p.  24, 1883. 

Phonolite.  • 

or  28.4 
an  19. 5 
Ic   12.2 
ne  13.6 

di    16.1 
ol      6.  if 
mt    3.7 

Monte  Cavallo, 
n.  Orvieto,  Italy. 

H.  S.  Washing- 
ton. 

H.  S.  Washington, 
J.G.,  V,  p.  370, 
1897. 

Leucite- 
tephrite. 

•  Near  subrang  2 
of  essexase. 
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CHEMirAL    ANALYSES    OF    IGXEOCS    ROCKS. 
CLASS  IL     IX>SALAXE— Continued. 

RANG  '1.    DOMALKALir.     ES.SEXA8E. 


No. 


1 

A3. 

Ill 

2 

K'l. 

II 

3 

K'l. 

II 

4 

Al. 

I 

5 

A3.  Ill 

6 

A3.  Ill 

7 

B3.  IV 

8 

B2.  Ill 

9 

A8.  Ill 

10 
A3.  Ill 

11 
A3.  Ill 

12 
A2.  II 

13 

A2.  II 

14 
A2.  II 

15 

A2.  II 

16 
A2.  II 


4S.9H  17.76  2.14 

.H16           .174  .013 

47.94  17.44  fi.  84 

.799           .171  .043 

46.99  17.94  2.56 

.783            .176  .016 

48.23  17.43  2.77 

.804           .171  .017 


i_ ■' 

6.  52     2. 09  j  8.  m       6.  77       2.  08       4.  50 

.090         .ftVi  I       .149  .109,         .022 

6.51      2.07  '  7.47       h^M^       2.79       2.04 

.090         .0r>2  !       .i:{3  .091  .030 

I 

7.56  '  3.22  i  7.85       6.35       2.62       0.65 

.10.')         .OHO  •       .110  .lO-i  .Ol»9 

I 

5. 92  '  2.  99  !  6.  38       6.  87  ,     2.  78       2.  84 

i 


.082         .07.5         .114 


51.03     18.48 

.851  .181 

47.67     18.22 

.796  '         .179 

52.83     17.67 

.881  j        .173 

46.39  I  19.  a3 
.773  i         .187 

55.11  I  20.08 

.919  .197 

55.07  '  19.57 

.918  .192 

51.90  I  22.54 

.866  ,         .221 


11.95 

.075 

I 

3.65  j 

.023 

7.50  I 

.CM7  I 

9.79  I 

.061  I 


I 

3.  21  6.  34 

.044  .169 

3. 85  ;  6.  35 

.a-i3  .i.w 

1.68  2.47 

.023  '  .062 

0.  ?m  5. :« 


6.96       5.42       4.83 


.124  i         .087 

i 


.os\ 


1.68 


HjO-    CO,      TiO,     P/)s    MnO     Ba<)       Sum      Sp.gj. 


0. 82     0.  56 
.007 


0.54 


0.20  l.fU 

.003  .007 

2.92  O.m  trace  none 

.006  .006       

2.00  0.69  0.18  0.08 

.02.5  .006  .003  .001 


100.58 


99.92 


I 


8.  as       -1.93       3.82  '     2.97  |  0.  .38 
.143  .080  .041 


7. :«  ,     6.  61  i     2. 52 


1.31  .107  '         .027 


2.32 


7. 02       5.  47  '     2.  47  i     2. 04 


.013         .i:«         .1-25 


2.:^'     3.87      1.67,5.06       7.88       3.16       0.59 


I 


.014 

3.:w 

.021 
4. 03 

.02.') 


.12: 


I 
.OM         .042         .090 

I 

.3.42      1.68  .  5.5<3       7.10       3.34,     0.:^ 

.(V48         .042  !       .100  .114  '         .0:}.">  , 

3.15      1.97     3.11       8.18  .     4.72       0.22 

.014         .049  '       .a56  .114  I         .060 


48.46  I  16.81        1.46 

.806  .16.5  I         .009 


51.91 


19.58       6.39 


.865  .192  I         .040 


50.50 

.842 


17.71 

.174 


49.90      19.89 


.832 


.195 


I 


48.  :i5.  j  19. 94 
.806  .195 


5.41 

.o;« 
2.55 

.016 

2. 48  ' 

I 

.016  , 


9.  14     4. 44 

.127         1.11 


6. 14       6. 31   I     2. :«       0. 59 

.110  ,         .102  .025  I 


2.30     0.54  I  5.50 

I 

.032  I      .014  ,       .098 


.a56         .0K3         .141 


7.  70       3. 32       0. 50 

.124  .034 


4.  78  I  5. 05 

.066  I      .126 


I 


5.25 

.073 


5.15 

.1*29 


7.21 

.1-2^ 

7.98 

.142 


5.52  ■    3.02 


.089 


5.60 

.090 


5.4: 


I 


3.74 

.040 
3.99 


.088 


0.45 


0.19 


0.22 


0.28 

.OQI 


0.  26  '  0.  72     0.  88 


.009         .006 


I 

1.28  '  3.a5     0.67  '  trace 

.038         .005  I    


0.13 


0.16 


trace 

1.56 

0.72 

.020 

.005 

1.91 

0.92 

.028 

.006 

I 

trace  '  trac^e 


0.93     trace    trace 
.011 


0.12 

.002 


I 
0. 84  i  trace 


99.60 

2.919 

12° 

99.97 

2.742 

230 

100.94 
09 

2.86 

100.85 

100.15 

100.95 

101.21. 

2.779 

0 
99.72 

99.50 

% 

99. 82 

100.68 

100. 02 

2.  713 

100.70 

2.855 

99.97 

99.95 

DOSALANE ESSEXOSE. 
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ORDER  6.     LENDOFELIC.     NORGARE— Cbntinue<l. 

SUBRANG  4.    DOSODIC.    ESSEXOSE. 


Inclusive. 

Norm.                       Ix>cality. 

Analyst. 
W.D.Matthew. 

Reference. 

W.  D.  Matthew, 
Tr.  N.  Y.  Acad., 
XIV,  p.  2ia,  1895. 

Author's  name. 

Diorile-i)or- 
jihyrite. 

Remarks. 

or  12.2 
ab2l.O 
an  12.0 
ne  19.6 

d}   24.8    St.  John,  NewBruns- 
Slt    l:t        wick. 
il      1.1 

Not  fresh. 

or  16.7 
ab25.7 
an  13.9 
ne  11.9 

^}   1^.3  1  Salem  Neck, 
Jji    5:J        Essex  County, 
ap    i!3        Massachusetts. 

M.  Dittrich. 

II.  Rosenbusch, 
Elemente,p.  172, 1898. 

l^^ssexite. 

TiO,  low? 

or  16.1 
ab  17.3 
an  12.5 
ne  19.6 

di    17.7 
ol       4. 5 
mt    3.7 
il       5.5 
ap     1.9 

Salem  Neck, 
Essex  County, 
Massachusetts. 

U.S.  Washing- 
ton. 

U.S.  Washington, 
J.G.,VII,  p.  57, 
1899. 

Eesexite. 

Dried  at  110°. 

ZrOt 
SrO 

0.04 

0.03 

0.08 

none 

O.W 

trace 

0.08 

or  16.7 
ab  23.6 
an    8.3 
ne  18.7 

di    15.9 
ol      3.7 
mt    3.9 
il       3.7 
ap     1.7 

Near  Big  Mountain, 
Uvalde  Count v, 
Texas. 

W.     F.    Hille- 
brand. 

W.  Cross, 
B.  U.S.G.S.,168, 
p.  61,  1900. 

Basanite. 

SO, 
CI 

0.6/ 
0.37 

or  28.4 
ab  13.6 
an  15.6 
ne    6.0 
so     5.0 
no    4.6 

<!}    i;J-7     Three  Peaks, 

mt  10  2        Crazy  Mountains, 

hm  5!o        Montana. 

A.  M.  Comey. 

J.  E.  Wolff, 

North.  Transc.  Surv.,  , 
p.  11,  1885. 

Theralite. 

( RosenbuBch. ) 

AljO,  corrected, 
given  as  8.48. 

or  22.8 
ab    6.8 
an  16.1 
ne  19.0 

<^j   19J     Alabaugh  Creek, 
^t   11        Crazy  Mountains, 
Montana. 

G.  Schneider. 

J.  E.  Wolff, 

B.  U.  S.  G.  S.,  150, 
p.  201,  1898. 

Theralite. 

or  15.0 
ab35.6 
an  10.8 
ne  11. 1 

di   13.4     Sunium  Point,  Car- 
-  ^:3^        melo  Bay,  Call- 
hm  3.8         fomia. 

J.  Posada. 

A.  C.  Lawson, 
B.  Dep.  G.  Cn.  Cal., 
I,  p.  38,  1893. 

Carmeloite. 

Sum  high. 

SO, 
CI 

0.47 
0.38 

or  14.5 
ab  24. 1 
an  17.5 
ne  11.9 

di     9.1     Ferrera,  Columhretes 
Sit   li        Islands,  Spain. 
il      1.4 
hm  9.1 
ap     2.0 

R.  Pfohl. 

F.  Becke, 
T.  M.  P.  M.,  XVI, 
p.  173,  1896. 

Inclosure  in 
trachyte. 

Sum  high.  Iron 
oxides?  SO, 
and  CI  from 
sea  water? 

or  18.9 
ab35.1 
an  10. 0 
ne  17.0 

di   12.6    Stoksuiid,  Norway, 
mt    3.2 

G.  Forsberg. 

W.  C.  Brogger, 
Z.  K.,  XVI,  p.  116, 
1890. 

Pressetl  rhom- 
l>enporphyry. 

Outer  part  of 
lense. 

or  19.5 
ab  36.2 
an  12.0 
ne  12.8 

oi    ^^'i     ^^^^^^^'^^^^  Norway, 
mt    4.9 

(i.  Forsberg. 

W.  C.  Bri)gger, 
Z.  K.,  XVI,  p.  116, 
1890. 

Pressed  rhom- 
benporphyry. 

Inner  part  of 
lense. 

or  27.8 
ab  25. 2 
an  15.6 
ne  18.7 

ol     5.4     Lunde,  T^ugendal, 
"^^    '-'        Norway. 

G.  Forsl:)erg. 

W.  C.  Bn»gger, 
Z.  K.,  XVI,  p.  33, 
1890. 

Laurdalite 
(nepheline- 
rich). 

Cf.F^.Kg.,III, 
p.  19,  1899. 

or  13.9 
ab-26.2 
an  10.6 
ne  1 1.  K 

di   13.1     Brathapren,  I^augen- 
mt  ^":i         ^lal,  Norway. 

il       5.8 
ap     1.6 

0.  N.  Heiden- 
reich. 

W.  C.  Brogger, 
Eg.  Kg.,  Ill,  p.  106, 
1899. 

Heumite. 

Center  of  dike, 
cf.  No.  10, 
umptekose. 

CI 
LisO 

trace 
trace 
trace 
trace 
trace 

or  18.9 
ab  37.2 
an    9.5 
ne  15. 1 

di     3.1     Kauling,  Rhonge- 

il       3.1 
hm  4.5  , 
ap     1.7  ■ 

M.  Scheldt. 

H.  Lenk, 
Vh.  Ph.  Me<l.  Ges. 
Wurzb.,XXI,  p.  36, 

1887. 

Phonolite. 

or  17.8 
ab21.0 
an  14.7 
ne  13. 9 

di   15.8  1  Rongstock,  Bohemia. 

ol      2. 5  ■ 
mt    7.9 
il      3. 5  1 
HP     2.0  1 

1 

R.  Pfohl. 

J.  E.  Hil)sch, 
T.  M.  P.  M.,  XIV, 
p.  99,  1894. 

Dolerite 
(essexite). 

ALOsasinT.M. 
P.M.,  XV,  p. 
487,1895.  Cf. 
No.  40,  sho- 
shonose. 

or  22.4 
ab  13.6 
an  18. 1 
nel8.2 

di  14.8  ,  Hermos  River,  Kula, 
Sit  r^\      Asia  Minor. 

il       1.7 

H.  S.  Washing- 
ton. 

H.  S.  Washington, 
J.  C-,  VIII,  p.  613, 

Leucite-kulaite. 

Hornblende- 
basalt. 

or  23.4 
ab    8.9 
an  18. 1 
ne20.1 

di    13.4 
ol    10.1 
mt    3.8 
ap     1.8 

Well  Digging,  Kula, 
Asia  Minor. 

H.  S.  Washing- 
ton. 

H.  S.  Washington, 
J.  G.,  VIII,  p.  613, 
1900. 

Kulaite. 

Hornblende- 
basalt. 
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CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 


CLASS  II.     DOSALANE— Continued. 

RANG  3.    ALKALICALCIC.    SALEM ASE. 


No. 

1 

SiO^      AljO,  ' 

Fe,0, 

FeO 

Mgf) 

CaO 

Na,0 

K,0 

H,0+  JH,0- 

CO,     TiO,  1  PjOj 

MnO 

BaO 

Sum 

Sp.gr. 

1 

49.23 

17.69 

6.87 

2. 03  ;  4. 20 

12.73 

2.a5 

5.18 

0.80 

0.30 

101.08 

2.8a5 

B3.  IV 

.821 

.173 

.043 

.028         .105 

! 

.226 

.033 

.056 

1 
1 

1 

20° 

RANG  3.    ALKALICAIX^IC.    SALEMASE. 

1 

44.  22  i  19. 54  ' 

1 

2.27 

4.  33 

6.96  '  9.02 

2.46 

3.84 

5.60 

trace 

trace 

0.12 

99.72 

AS.  Ill 

.787  j       .m 

.013 

.060 

.174  1      .160 

.040 

.011 



.002 

2 

45.53 

18.37 

4.a5 

3.43 

4. 11  ,  8. 15 

3.93 

4.16 

2.62     1.68 

1.54 

1.50 

0.86 

0.72 

101.45 

2.657 

C2.  IV 

.759 

.180 

.030 

.048 

. 103  1      .145 

i 

.063 

.(m 

.018 

.006 

.010 

45.  20  '  17. 12 

5.98 

RAN< 

i  3.    ALKAU(!AL 
4.  23  ;      2.  31 

OIC.    vSALEMASE. 

1 

6.55 

5. 29     7. 89 

5.35 

0.68 

100.60 

A3.  Ill 

.753           .168 

.037 

.091 

.132         .141 

.068 

.024 

.008 

2 

45.32 

18.99 

3.78 

9.78 

4. 68     9. 19 

3.78 

2.12 

0.31  ,  0.09 

1.94 

99.98 

2.975 

A3.  Ill 

.766 

.186 

.023 

.136 

.117         .164 

.061 

.023 

.024 

no 

3 

4L28 

18.48 

».44 

8.20 

7.49 

7.04 

3.52 

2.21 

2.74 

100.40 

A3.  Ill 

.688 

.181 

.059 

.114 

.187 

.126 

.056 

.023 

4 

60.47 

18.73 

4.19 

4.92 

3.48 

8.82 

4.62 

3.56 

0.58 

trace 

0.51 

0.10 

0.11 

100.09 

A2.  II 

.841 

.185 

.026 

.068 

.087 

.157 

.074 

.088 

.006 

.001 

.002 

5 

44.85 

20.63 

6.91 

5.10 

6.27 

8.69 

3.28 

2.65 

1.15 

0.69 

0.41 

100.63 

A3,  m 

.748 

.202 

.013 

.071 

.157 

.155 

.063 

.029 

.006 

6 

46.40 

21.90 

3.87 

5.80 

3.97 

7.96 

4.81 

3.84 

1.08 

99.63 

A3.  Ill 

.773 

.215 

.024 

.081 

.099 

.142 

.078 

.041 

7 

44.50     20.31 

2.  27 

8.84  j  3.90 

11.44 

3.70 

1.64 

1.40 

trace 

0.31 

1. 22     0. 50 

100.03 

A2.  II 

.742           .IW 

.014 

.123  1      .098 

.204 

.059 

.017 

.0(M 

.008  ;      .007 

8 

44.  25     19. 26 

5.  as 

6.63 

6.98 

9.15 

4.43 

1.00 

3.30 

trace 

' 

100.83 

A8.in 

.738           .188 

.03.; 

.092 

.175 

.m 

.071 

.011 

— 

• 

9 

43.19 

19.43 

9.67 

2.45 

3.43 

11.48 

3. 93 

1.25 

3.49 

0.67 

0.14 

0.43 

99.56 

2.858 

A2.II 

.720 

.190 

.060 

.034 

.086 

.205 

.063 

.013 

.002 

.003 

;    uo 

10 

i 

1  50.16 

17.97 

2.23 

6.25 

4.70 

11.  a5 

3.50 

2.80 

none 

trace 

trace  '  0. 30  | 

100.66  1  3.03 

A3.  Ill 

;  -^ 

.176 

.014 

.087 

.118 

.211 

.056 

.0:» 

— 

.004  1 

11 

48.60 

1 

17.87 

6.20 

5.  76 

4.32     9.11 

4.66 

2.06 

1.78 

100.36 

2.77 

A3.  lU 

.810 

.175 

.039 

.080         .108  J      .161 

.075 

.0'J2 

i 
1 

D08ALANE SALEMOSE. 
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Inclusive. 


ORDER  6.     LENDOFEUC.     NORGARE— CSontinued. 

8UBRAN0  2.    DOPOTASSIC. 


Norm. 


Locality. 


Analyst. 


Reference. 


or  81.1     di    22.7 

an  23. 4     wo    4. 3 

!  ne   9.4     mt    6.5 

hm    2.4 


Morolo,  Krnici,  Italy.  |  C.  Viola. 


'  Author's  name. 


I  C.  Viola, 

N.J.,  1899,  I,  p.  97. 


Leucite-basalt. 


Remarks. 


Sum  high. 


SUBRANG  3.    SODIPOTASSIC. 


so,        1.36 

or  22.8 

di 

7.4 

Hasengebirjije,  n.  Ur- 

Kutscher    and 

an  35. 3 
no   9.4 

mt 

6.6 
10.2 
3.0 

berach,  Hesse. 

Rudolph. 

or  24.5 

di 

11.8 

Madstein,   n.  Xesch- 

F.  Hanusch. 

ab  12. 1 
an  20.3 

oi 
mt 

3.5 
7.0 

witz,  Bohemia. 

nell.4 

il 
ap 

2.8 
1.9 

C.  Chelius, 
cf.N.J.,  1892,  II, 
p.  252. 

J.  E.  Hibsch, 
T.M.P.M.,  XIV, 
p.  103,  1894. 


!  Basaltic  rock. 


Camptonite. 


Sum  high. 
Not  fresh. 


sr BHANG  4.    DOSODIC.    SALEMOSE. 


or  13.3  di    14.6 

ab  17. 8  ol      8. 9 

an  21.2  mt    8.6 

ne    9.7  il       1.2 

or  12.8  di    14.2 

ab  14.1  ol    11.9 

an  28. 4  mt    5. 3 

ne   9.7  il      3.7 

or  12.8  di     6.6 

ablO.O  ol    16.8 

an  28. 4  mt  13.7 
ne  10. 5 

or  21.1  di    18.9 

abl7.3  ol      3.2 

an  20. 3  mt    6. 0 

nell.6  il      0.9 

or  16.1  di     7.8 

abll.O  ol    11.3 

an  33. 4  mt  10.0 
ne   9.1 

or  22.8  di    10.6 

ab    4.2  ol      8.6 

an  26. 7  mt    5. 6 
ne  19.9 

or    9.5  di    12.8 

ab  12. 1  ol    13. 8 

an  84.2  mt    3.2 

ne  10. 2  ap     2. 7 

or    6.1  di    12.9 

abl5.7  ol    13.2 

an  29. 5  mt    8. 4 
ne  11.6 


or  7.2 
abl6.2 
an  31. 7 
ne   9.1 


di  17.5 
ol  0.4 
mt  7.9 
hm  4.2 
ap     1.0 


or  16.7  di    27.6 

ab  11.5  ol      5.8 

an  25.0  mt    3.2 
ne    9.7 

or  12.2  di    18.8 

ab  22.5  ol      5.2 

an  21. 7  mt    ^.0 
ne   9.1 


Portland  Head,  Port- 
land, Maine. 


I 


Salem    Neck, 
Essex  County, 
Massachusetts. 

Russell  Mine,  South 
Mountain,  Pennsyl- 
vania. 

Mount  Fairview,  Ros- 
ita  Hills,  Colorado. 


Mount  Franklin,  Vic- 
toria, British  Co- 
lumbia. 

Ullemas,  Norway. 


Steinburg,  Wester- 
wald,  Rh.  Prussia. 


Krotenkopf,  Hesse. 


Spreudlingen, 
n.  Frankfort  a.  M. 
Hesse. 


Crater  Walls, 
Kilauea,  Hawaii. 


Dyer*s  Pass,  Canter- 
bury, New  Zealand. 


E.  C.  E.  Lord. 


H.  8.  Washing- 
ton. 


C.  H.  Hender- 
son. 


L.  G.  Eakins. 

F.  G.  Wait. 

G.  Forsberg. 
Jungeblodt. 
Krauss. 
Not  stated. 

C.  Silvestri. 
R.  Speight. 


E.  C.  E.  Lord, 
A.  G.,  XXII, 
p.  344,  1898. 

H.  S.  Washington, 
J.  G.,  VII, 
p.  63,  1899. 

C.  H.  Henderson, 
Tr.Am.  InstM.  E., 
XII,  p.  82,  1884. 

W.  Cross, 
pr.  Colo.  Sc.  Soc.,  II, 
p.  247, 1887. 

G.  C.  Hoffman, 
A.  R.  G.  S.Can.,VI., 
p.  31 R.,  1895. 

W.  C.  B] 


Camptonite. 


Homblende- 
gabbro. 


I 


Basalt. 


Near  limburgoee. 


Augite-diorite.  Also  in  17  A.  R. 
I  U.8.G.S.,II, 
!      p.  324,  1896. 


IwAva. 


I 


L.  K.,  X  V  1, 
p.  49,  1890. 

A.  Dannenbeiv, 
T.  M.  P.  M.,  XVII, 
p.  480,  1898. 

K.  Oebbeke, 
Jb.  Pr.  G.  L-A.,  IX, 
p.  406,  1889. 

C.  Chelius, 
N.  J.  1894,  II, 
I      p.  419. 

I  C.  Silvestri, 
I      B.  C.  G.  It, 

XIX,  p.  191,  1888. 

R.  Speight, 
Tr.N.Z.Inst., 
XXVI,  p.  409,  1894. 


I  Syenite-diorite.     Border  of  mass. 
'  !      Cf.  No.  16,  pu- 

laskoee. 


I 


Augite-andesite.  I 


1 


Nephelite-ba- 
sanite. 


Hornblende- 
basalt. 


Au^te-ande- 
site. 


Dolerite. 


Near  subrang  5. 
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CHEMICAL    ANALYSES   OF   IGNEOUS    ROCKS. 
CLASS  II.    D08ALANE— Continued. 

RANG  3.    ALKALICALCIC.    8ALEMASE. 


No. 


SiO,      AlA  '  Fe^O,  '    FeO    i  Mg() 


CaO 


I 


1 
C3.V 

2 

A2.  II 


49.61      19.18 


.827 


.188 


I 


47. 30  I  18.  27 

.788  .179  ' 


I 


1 

A3.  Ill 

2 

A2.  II 

3 

B3.  IV 


45.  76     20. 48 

.763  .200 

45.11  I  19.67  i 

.752  .192 

42.08  '  20.88  ' 
.701  I         .204  I 


I 


2. 12 

.013 

2.24 

.014  ; 


1.99  I 

.013  I 

4.32 

.027  I 

6.  77  , 

.042  '■ 


I  ! 

5.01  i  4.94  ,10.05 

.070  '      .124  I      .180 
i  ; 

6.  95     6.  78     7. 95 

I         ! 

.097  I       .170  I       .142 


Na^O  ,    K,0     H,0-  H,0- 


5.62  ;     1.04       3.55 


.091 


.011 


5.99  I     1.00       0.07 


.097  .011 


RANG  4.    DOCALCIC. 


I 
4.18  I  8.50 

.058  1      .213 

8. 57  ,  5.  65 

.120  .      .141 

3.17  I  6.85 

.044         .171 


CO, 

TiOa 

P.Os    MnO 

BaO 

1 
Sum    !  Sp.  gr. 

1 

0.27 

101.39  1  2.782 

i 

1 

.002 

1 

1.47 

1.61   1 

99.  6:3  !  2.  856 

.018 

.011   i 

-     - 

: 

11.57       3.56  '  0.80       2.80 

.207           .057  '  .008 

i 

10.45       3.87  0.64       O.m 


.186  .063 


I 


.006 


12.48       3.37  I     0.44  ,     3.18 


I 


.'223 


.055  I         .005  , 


0.17 


0.  21     0.  25 

.003         .002 

I 


I 


99.  64 


100.07 


I 


99.22 


CLASS  II.     DOSALANE. 

RANG  1.     PERALKAUC.     LUJAVRASE. 


1 

51.93 

20.29 

3.59 

L20 

0.22 

1.65 

8.49 

9.81 

0.99 

0.10 

0.25 

1 
0. 20     0. 06    trace 

1 

0.09 

100.58  , 
.27  ' 

Al.  L 

.866 

.199 

.022 

.018 

.006 

.030 

.137 

.104 

.003       

.001 

100.31 

1 

2 

53.10 

19.07 

5.57 

none 

0.17 

1.33 

9.41 

6.84 

3. 98                  0. 10 

1 

1                1 

99.57  ' 

AS.  III. 

.885 

.187 

.035 

.0(M 

.024 

.152 

.073 

, 

i          j 

'i 

3 

52.16 

20.14 

6.45 

n.d. 

1.54 

4.(J4 

5.73 

8.12 

1.39                 trace 

trace  i             trace 

100.17 

A4.  IV. 

.869 

.197 

.040 

(.080) 

.039 

.083 
RAX( 

.092 

086 

C.    LUJJ 

—   '               — 

i  1.     PEI 

lALKALl 

IVRASE. 

I 

51.62 

15. 6:^ 

6.06 

4.98 

tra<!e 

3.45 

10.09 

4.19 

2.12 

1 

0.33 

100.61  j 

A2.  II. 

.860 

.153 

.038 

.069 

.062 

.163 

.045 

1 
I 

.005 

2 

A2.  II. 

49.46 

.824 

r 

23.53 

.231 

3.04 
.019 

1.02 

.014 

0.03 

.001 

0.80 

.014 

14.71 

.'287 

4.34 

.046 

1.38 

1 

i        i 

101.27  , 
.51  ! 

100.76 

3 

Al.  L 

48.13 

.802 

18.44 
.180 

3.41 

.021 

4.30 

.060 

3.06 

.077 

5.89 

.105 

8.00 
.129 

3.80 

.040 

1.59  '  0.18 

1.74  !  0.49     0.19 

.022  ,       .003  '       .003 

0.10 

.001 

99.93 
.09 

99.84 

4 

51.94 

16.66 

3.68 

2.68 

3.81 

4.81 

7.53 

5.63 

0.58  i 

3.30 

0.20 

100.82 

2.579 

B2  in. 

.866 

.163 

.023 

.037 

.095 

0.86 

.120 

.060 

.041 

.008 

5 

6L04 

20.47 

1.89 

2.19 

0.97 

2.62 

11.62 

3.52 

5.85  ' 

0.62 

0.  29  '  0.  27  1 

10L35 

2.460 

02.  IV. 

.851 

.200 

.012 

.030 

.024 

.047 

.187 

.038 

' 

.001  1      .002  1 

6 

49.07 

19.46 

2.30 

3.50 

0.60 

3.82 

9.25 

4.39 

5.99  1 

trace 

0. 64  1  trace    0. 38 

99.40 

B2.  lU. 

.818 

.191 

.014 

.049 

.016 

.068 

.149 

.047 

i 

.008 

, 

.005 

DOSALANE LUJAVR08E. 


303 


Inclusive. 
30 »       trac« 


Norm. 


or    6.1 

di 

21.8 

ab  23.1 

ol 

6.6 

an  23. 9 

mt 

3.1 

lie  13.3 

or     G.l 

di 

7.0 

ab  29. 3 

ol 

16.1 

an  19. 7 

mt 

3.2 

ne  11.6 

il 

2.8 

ap 

3.9 

ORDER  6.     LENDOFELIC.     NORGARF^-Continued. 

SUBRANG  5.    PERfiODIC. 


Ix)calitv. 


Analyst. 


Point  Sal,  California.  I  H.  W.  Fair- 
lyanks. 


Pedrejfal,  Tlalpam, 
Mexico. 


P.  KraiK. 


I 


Reference. 


Author's  name. 


Remarks. 


H.  \V.  Fairbanks,  Aujnte-teschen- ,  Sum  high. 

B.Dep.G.,Un.Cal.II,        ite.  I 

p.  30,  1896.  I 


Felix  and  Lenk, 
Btr.  G.  Mex.  I, 
p.  103,  1890. 


Banalt. 


.^rBRAXO  3.     PRESODIC. 


FeSs       0.33 


or     4.4  di    16.0 

I  ab  12.6  ol     14.1 

I  an  37. 5  mt    3. 0 
i  ne    9.4 

j  or    3.3  di    1417 

ab  17.3  ol    14.0 

I  an  34.2  mt  6.4 
ne    8.5 

or     2.8  di    17.2 

I  ab    8.9  ol      6.6 

I  an  40.0  mt     9.7 
,  ne  10.8 


Rosswein,  Saxony. 
Lindenfels,  Hesse. 


Burlwrg,  n.  Carls- 
l>erg:,  Bohemia. 


Sachsse  and 
Bet^ker. 


Sachsse  and  Becker, 
cf.  N.  J.,  1893,  II, 
p.  503. 


R.  Marzahn.       |  C.  Chelius, 


I 


J.  M.  Clements. 


Erl.  G.  Kte.  Hesse, 
IV  Lief.,  p.  37,  1896. 

J.  M.  Clements, 
Jb.  G.  R-A.  Wien., 
XL,  p.  345,  1890. 


Gabbro. 


Diorite. 


Basalt. 


Sum  low. 


ORDER  7.     LEXFELIC.     ITALARE. 

SUBRANG  3.    SODIPOTASSIC.    JANEIROSE. 


80, 

0.67 

or  33.9 

ac 

10.2 

01 

0.70 

1  Ic    18.7 

di 

5.7 

F 

0.27 

■  m    9.8 

11 

0.5 

SrO 

0.07 

no    5.3 

ft 

0.7 

LijO 

trace 

Beaver  Creek,  I  H.  N.  Stokes. 

Bearpaw  Mountains, ' 
Montana.  ' 


^l  ^?  S    5?  ^f  •  ?     Km  37,  Sta.  Cruz  R.  R. 
ab   5.8    di     1.0        Rio  Janeiro, 


ne  80. 1     wo    2. 3 


SO, 

trace 

or 

41.1 

di 

15.2 

CI 

trace 

an 
Ic 
ne 

5.3 
5.2 
26.5 

ol 

6.1 

ZrO, 

2.14 

or 

25.0 

ac 

17. 6 

ab 

7.9 

na 

2.0 

ne 

26.4 

di 

1.5.4 

Z 

3.1 

ol 

0.7 

ZrO, 

0.54 

or 

25.6 

ac 

8.8 

01 

2.25 

ab 
ne 
so 
Z 

8.9 
17.9 
31.4 

0.7 

di 

4.5 

ZrO, 

O.Wt 

or 

22.2 

di 

18.6 

01 

0.29 

ab  14.1 

ol 

0.8 

F 

0.06 

an 

3.1 

mt 

4.9 

8 

0.09 

ne 

29.0 

il 

3.4 

Cr,0, 

none 

ap 

1.1 

NiO 

0.02 

StO 

0.10 

Brazil. 

Povos  de  Caldas, 
Sao  Paolo, 
Brazil. 


P.  Jannasch. 


F.  W.  Dafert. 


Weed  and  Pirsson, 
A.  J.  S.,  II,  p.  196, 
1896. 


!  H.  Rosenbusch, 
Elemente,  p.  215, 

'       1898. 

E.  Hussak, 
!       N.  J.  1892,  II,  p.  149. 


l-rcucite- 
tinguaite. 


Tinguaite. 


Leucitophyre. 


SUBRANG  4.     DOSODIC.    LUJAVRa^^E. 


Kangenlluarsuk, 
Greenland. 


Kangerdluarsuk, 
(rreenland. 


Mount  Inge,  Uvalde 
County,  Texas. 


or  33.4    ac    7.9    Picota,  Serra  de 
Se25:3    ol    'a'i      Monchique,  Portu- 

11     6.0        gal. 

hm   1.0 


or  21.1     ac  5.5  i 

ab  18.3     nH  1.4  ' 

ne  36.4     di  11.0 

ol  0. 5 


or  26.1 
ab  13.6 
ne  33.5 


ac  2. 3 
di  13.2 
wo  1.6 
mt  2.1 
il      1.1 


Elfdalen,  Dalame, 
Sweden. 


Sud  Berge,  Alno, 
Sweden. 


N.  V.  Ussing. 


N.  V.  Ussing. 


AV.   F.  Hille- 
brand. 


Zilliacus. 


P.  Mann. 


N.  Sahlbom. 


I  H.  Rosenbusch, 
I      Elemente,  p.  126, 
1898. 

I  H.  Rosenbusch, 
i      Elemente,  p.  126, 
.       1898. 


Lujaurite. 


SodaKte- 
'      syenite. 


W.  Cross,  Basanite. 

B.  U.  S.  G.  S.,  168,      ! 
,      p.  61,  1900.  I 


K.  -Koschlau  and  Hack-     Camptonitic 
man,  T.  M.  P.  M.,  tinguaite. 

XVI,  p.  272,  1896. 

P.  Mann,  Phonolite. 

N.  J.  1884,  II,  p.  193. 


N.  Sahlbom, 
N.  J.  1897,  II,  p.  97. 


(Cancrinite-aegi- 
rite-syenite.) 
Not  fresh. 


Nephelinite.       j  Not  fresh. 
Sum  low. 
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CHEMICAL   ANALYSES   OF   IGNEOUS   BOCKS. 

CLASS  II.    D08ALANE— Continued. 
RANG  1.    PERALKALIC.    LUJAVRA8E— Continued. 


No. 


7 

A2.  II. 

8 

B2.  III. 


SiO,   :  AljOs  ;  Fe,Os  I   FeO 


I 


54.14  j 

.902 

52.25 

.871 


20.  61       3.  28 

.202  .020 


2.08 


MgO 


CaO 


0. 83  1  1. 85 


.030  !       .021  I      .083 


22.24       2.42  i     1.98     0.96  i  1.54 


.015  I 


^Na,0      Kfi   ,H,0-h 


9.87  I    5.25  I    0.40 


.159  I         .057 


9.  78  '     6. 13  '    0.  73 


I 


.028         .024         .027  ,         .158 


.065 


H,0-    COj  I  TiO, 


I 


0.95 

.012 

0.60 

.007 


PjOj    MnO    BaO 

Sum 

Sp.gr. 

]  0.25  1 

100.55 

.004  i 

0.53 

99.16 

.OOK  ; 

1 

A3.  III. 

2 

AS.  III. 


RANG  2.     DOMALKALIC.    VULTURASE. 


1 

49.73 

19.20 

5.50 

2.41 

(2.63) 

7.96 

1.99 

9.39 

1.19 

B3.  IV. 

.829 

.188 

.034 

.033  '       .066 

1 

.142 

.Ott^l 

1 

.100 

2 

47.89 

18.25 

4.93 

3.64 

3.68 

8.70 

2.60  ' 

1 

8.23 

0.65 

B2.  m. 

.798 

.179 

.031 

.061 

.092 

.m5, 

.042  i 

.088 

3 

48.99 

19.82 

5.26 

2.59 

2.82 

8.13  ' 

3.17  ' 

9.06 

n.  d. 

A3.ni. 

.817 

.194 

.033 

.086 

.071 

.145 

.051 

.096 

1 

RANG  2.    DOMALKALIC.    VULTURASE. 


50.55 

20.48 

2.66 

4.02 

4.24 

7.30 

.843 

.201 

.017 

.056 

.106t 

.130 

42.46 

18.49 

3.35 

6.31 

3.64 

8.70 

.708 

.181 

.021 

.088 

.091 

.106 

8.37 

.135  I 

7.12 

.114  I 


2.27 

.024 

4.58 

.049 


0.44 


2.31 


RANG  3.    ALKALICALCIC. 


.047 


RANG  3.    ALKALICALCIC. 


1 

39.08 

22.13 

3.40 

5.72 

5.44   12.56 

6.85 

A2.  II. 

.661 

.217 

.021 

.079 

.136         .224 

.110 

2 

39.03 

21.57 

8.98 

6.82 

4.52    12.58 

3.82 

As.m. 

.661 

.211 

.056 

.094 

.113  '      .226 

.061 

1.77       1.28 
.019 

2.63  J    0.55 

.027 ; 


100.33 


99.92 


5.91 : 

1.66 

1 

i  o.:« 

99.27 

.063 

.004 

1 

0.85 

0.50 

trace 

99.58 

2.910 

.011 

.003 

100.50 

3.145 

1 

AS.  Ill 


47.43 
.791 


23.60 

.281 


4.59 

.029 


CLASS  II.     DaSALANE. 
RANG  1.    PERALKAUC. 


1. 20  I  0. 67 

.017  1      .017 


4.42 

.078 


15.08 

.243 


2.00 

.021 


n.d. 


0.10 


99.09 


D08ALANE — CAMPANARE. 
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ORDER  7.     LENFELIC.     ITALARE— Continued. 

SUBRANQ  4.    DOSOMC.    LUJAVROSE-Contlnued. 


Inclusive.                Norm. 

Locality. 

Analyst.        i             Reference. 

Author's  name. 

Remarkn. 

ZiOs        0.92 
Cl             0.12 

or  81.7     ac     6.5 
ab  18.3     di     7.6 
ne31.2    mt    1.4 
Z      1.8     il      1.8 

or  36.1     ac     2.3 

ab  12.6     di     6.0 

ne36.6     ol      0.6 

mt    2.3 

il       1.1 

Tschasnatschorr, 
Umptek,  Kola, 
Finland. 

Rabot's  Spitze, 
Umptek,  Kola, 
Finland. 

F.  Eichleiter. 
V.  Hackman. 

F.  Eichleiter, 

Vh.  G.  R-A.  Wien, 
XXVII,  p.  218, 1893. 

V.  Hackman, 
Fennia,  XI,  No.  2, 
p.  132,  1894. 

Nephelite- 
syenite 
(lujavrite). 

Lujavrite. 

Also  in  V.  Hack- 
man,  Fennia, 
XI,  No.  2,  p. 
132,  1894. 

Sum  low. 

SUBRANO  2.    DOPOTA8SrC.    BRACCIANOSE. 


or  28.4 
an  15.6 
Ic  21.4 
ne    9.1 

di    14.2 
wo    2.3 
mt    7.9 

Bracciano,  Italy. 

H.  S.  Washing- 
ton. 

H.  8.  Washington, 
J.  G.,  V,  p.  49,  1897. 

1 

j  Leucite- 
1      tephrite. 

1 

MgO  from  loss. 

1 

or  14.6 
an  18.6 
Ic   27.0 
nell.9 

di    23.2 
mt    7.2 
il      1.5 

Crocicchie,  Lake 
Bracciano,  Italy. 

H.  8.  Washing- 
ton. 

,  H.  S.  Washington, 
J.  G.,  V,  p.  49,  1897. 

Leucitite. 

1  Sum  low. 

or  15.6 
an  18. 1 
Ic  29.6 
ne  14. 5 

di    16.1 
wo    3.9 
mt    7.7 

Lava  of  1893,  Mt. 
Vesuvius,  Italy. 

Mrha. 

'  F.  Becke, 

1      T.  M.  P.  M.,  XVIII, 
p.  94,  1898. 

Leucite- 
basanite. 

!  MgO  low? 

! 

SUBRANG  4,     D080DIC.    VULTUROSE. 


Cl 

SOa 
Cl 

trace 

2.44 
0.52 

or  13. 3    di   19. 6  ;  Cuyamas,  San  Luis 

ne28.7                i      California. 

""M??    ^!   ^2?    Melfi, Monte  Vulture, 

an  15.3     ol     8.2          t^J_, 

Ic     6.1     mt    4.9          ^^*y- 

so    6.9 

no  21.3                     1 

1 

V.  Lenher. 

C.  F.  Ramraels- 
berg. 

H.  W.  Fairbanks, 
B.  Dep.  G.  Un.  Cal., 
I.,  p.  293,  1895. 

C.  F.  Rammelsbera, 
Z.  D.  G.  G.,  XIII, 
p.  273,  1860. 

1 

j  Analcite- 

1      diabase. 

(teschenite). 

1  Hauynophyr. 

1 

H,0  low? 

Cited  for  com- 
1      parison. 
In  Roth.,  1861, 
p.  37. 

SUBRANG  3.    SODIPOTASSIC. 


or  16.7  di    21.1 

an  23.4  ol      4.3 

Ic  14.4  mt    8.9 
ne  13. 3 


Orchi,  RoccaMonfina, 
Italy. 


A.  Rohrig. 


H.  S.  Washington, 
J.  G.,  V,  p.  247,  1897. 


Leucite- 
tephrite. 


Sum  low. 


SUBRANG  4.     DOSODIC. 


Cl 

s 

Cr,08 

trace 
trace 
trace 

an  24.5 
Ic     6.5 
kp    1.3 
ne  81.2 

ol    14.8 
am  12. 7 
mt    4.9 
il      1.6 
ap     1.1 

I/enbach,  Rhonge- 
birge. 

H. 

Lenk. 

an  84.2 
Ic    11.8 
ne  17.8 

di     7.7 
ol      9.0 
am   6.9 
mt  18.0 

Kreuzberg,  Rhonge- 
birge. 

E. 

V.  Seyfri 

H.  Lenk, 
Vh.  Ph.  Med.  Ges. 
Wurzb.,  XXI, 
p.  54,  1887. 

E.  V.  Seyfried,  cf.  N.  J., 
1898,  II,  p.  61. 


Nephelinite. 


Nephelite- 
basalt. 


A1,0,  high? 


ORDER  8.     FELDOLENIC.     OAMPANARE. 

SUBRANG  5.    PERSODIC. 


or  11.7     ac   18.4 

ab    1.6    ns     0.5 

ne  58.5     di     7.9 

wo   5.1 


Penikkavaara, 
Kuuosamo, 
Finland. 


M.  Dittrich. 


V.  Hackman, 
B.G.(7.Finl., 
No.  11,  p.  22,  1900. 


Soda-sussexite. 


Low   sum,   due 
toHjO? 


14128— No.  14—03 20 
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CHEMICAL    ANALYSE8    OF   IGNEOC8   ROCKS. 
CLASS  II.     DOSALANE— Ck)ntinued. 

RANG  2.    DOMALKAUC.    VESUVASE. 


No. 

SiO, 

AlA 

Fe,0, 

FeO 

MgO 

CaO 

Na,0 
2.75 

K,0 

H,0-h  H,0-    CO,     TiO,     PjOs 

MnO  1  BaO 

1 

Sum 

Sp.  gr. 

1 

47.71 

18.44 

2.46 

5.68 

4.80 

9.42 

7.64 

trace  '              none    0. 37 

■            1            ■            1 

trace 

99.27 

B2.  Ill 

.795 

.181 

.015 

.079 

.120 

.168 

.044 

.081 

—    ;                          .005 

2 

47.65 

19.28 

2.63 

6.48 

4.19 

9.01 

2.78 

7.47 

0.13 

0. 11     none  '■  trace    0. 50 

trace 

100.23 

A2.  II 

.794 

.189 

.016 

.090 

.085 

.160 

.045 

.080 

.003 

— 

RANG  2.     DOMALKALIC.    VESUVA8E. 

1 

38.11 

20.84 

5.67 

1.46 

3.80 

14.44 

6.65 

2.12 

4.51 

0.57 

0.6.5'  0.48     0.84     0.14     none 

100.60 

Al.  I 

.635 

.204 

.036 

.020 

.095 

.258 

.107 

.023 

.006         .006         .002       

CLASS  II.     DOSALANE. 

RANG  1.    PERALKALIC.    URTASE. 


1 

44.40 

19.95 

5.15 

2.77 

L75 

8.49 

6.50 

8.14 

1.17 

0.24 

0.12 

1.53 

0.37 

0.08 

O.Ol     100.76 

2.770 

Al.  I 

.740 

.196 

.032 

.039 

.044 

.152 

.105 

.087 

.019 

.003 

.001 

— 

26° 

2 

45.64 

19.50 

3.47 

3.34 

3.04 

4.45 

11.67 

6.96 

0.16 

2.44 

0.19 

i  100.76 

1 

A2.  II 

.761 

.191 

.022 

.016 

.076 

,079 

.187 

.074 

1 

.031 

.008 

1 

3 

46.48 

19.00 

4.74 

2.30 

2.49 

4.35 

8.46 

6.78 

3.31 

0.36 

1.22 

0.15 

1 
trace  ;                99. 91 

2.58 

Al.  I 

.741 

.186 

.030 

.082 

.062 

.078 

.186 

.072 

.015 

.001 

— 

RJ 
4.62 

VNG  1.     PERALKAUC.    URTASE. 

1 

45.18 

23.31 

6.11 

n.  d. 

1.45 

11.17 

5.95 

1.14 

98.92 

m.  V 

.753 

.228 

(.038) 

(.044) 

.086 

.082 

.180 

.064 

2 

45.46 

26.73 

4.31 

0.60 

trace 

2.09 

15.07 

4.23 

0.44 

0. 12  ' 

99.05 

B8.  IV 

.768 

.262 

.027 

.006 

.037 

.243 

.045 

.002 

3 

45.43 

28.77 

3.10 

0.40 

0.22 

1.86 

16.16 

3.38 

n.  d. 

1     99.32 

AS.  Ill 

.757 

.282 

.019 

.006 

.006 

.033 

.261 

.036 

i 
1 

4 

45.28 

27. 37 

3.53 

0.49 

0.33 

1.22 

17.29 

3.51 

0.40  j 

0.19 

99.53 

A3.IU 

.756 

.268 

.022 

.007 

.008 

.022 

.279 

.037 

.003 

5 

43.02 

24.63 

3.59 

2.17 

1.96 

5.47 

14.81 

2.99 

n.  .1.  ' 

o.m 

0.70 

99.  97 

A2.II 

.717 

.241 

.022 

.030 

.049 

.098 

.239 

.082 

.008 

.005 

1 

DOBALANE URT08E. 

ORDER  8.     FELDOLENIC.    CAMPANA RE— Continued. 
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SUBRANG  2.    DOPOTA8SIC.    VESUVOSE. 


Inclusive. 

Xomi. 

or    3.9 

dl    25.4 

ED  15. 6 

ol      5. 4 

Ic    32.3 

mt    3.5 

1  ne  12.5 

11       0.7 

or  13.8 

dl    19.9 

an  17.8 

ol      6.3 

;  Ic   24.4 

mt    3.7 

1  ne  12.8 

ap     1.1 

ZrOt        0. 18 

an  20. 6 

wo    5.7 

SO*         none 

Ic   10.0 

ol      6.7 

8             0.14 

ne30.4 

am  11. 3 
mt    3.2 
11      0.9 
hm   3.3 
ap     2.0 

Locality. 


Analyst. 


Reference. 


Lava  of  1631,  La  Scala,    H.  S.  Washing-     H.  S.  Washinjrton. 
Mount  Vesuvius.  ton.  Not  published. 


Lava  of  1872,  near 
Observatory,  I 

Mount  Vesuvius.       \ 


[  H.  S.  Washing-     H.  S.  Washington, 
ton.  Not  published. 


I 


SUBRANG  4.     DOSODIC. 


I 


Author*  s  name. 


Leucite- 
basanite. 


Leucite- 
basanite. 


Remarks. 


Sum  low. 


Baptist  church, 
Magnet  Cove, 
Arkansas. 


H.S.  Washing-     H.S.Washington,  Biotite-ijolite. 

ton.  1      J.  G.,  IX,  p.  619,1901.' 


Not  fresh. 


ORDER  9.     PERLENIC.     LAPPARE. 

SUBRANG  3.    60DIP0TASSIC.     ARKANSOSE. 


ZtOs 

1^ 

0.03 
0.06 
none 

an    1.1     di      9.6 

Ic   87.9     wo  12.0 

1  ne  29. 8     mt    4. 9 

'                   11       2.8 

!                   hm   1.8 

Diamond  Jo  Quarry, 
Magnet  Cove, 
Arkansas. 

H.  6.  Washing- 
ton. 

1  Ic   29.6     ac   10.2 

Wudjavrtachorr, 

V.  Hackman. 

1  ne  83. 2     ns     5. 9 
'  kp    1.9     ol      7.0 

Umptek,  Kola, 

1                  am    8.1 

Finland. 

11       4.S 

^' 

0.19 
0.06 

1  Ic   81.5     ac    10.2 

1  ne  32.4     di    15.6 

am    0. 8 

mt    1.9 

11       2. 3 

Etinde  Volcano, 
Kamerun,  Africa. 

M.  Dittrich. 

H.  S.  Washington, 
J.G.,lX,p.  616,1901. 


Fennia,  XI, 

No.  2,  p.  151,  1894. 


I  E.  Esch, 

'      Sb.  Berl.  Ak., 

i      1901,  p.  299. 


Arkite(leucite- 
syenite).         | 


Nephelite-  Alkalies  high? 

porphyry.       | 


I 


Leucitite. 


SUBRANG    4.    DOSODIC.    URTOSE. 


Ic  27.9     ac 
ne46.6     di 

ol      6. 

am   7.7 


Beemerville,  New 


7.4  ' 

\^  I      Jersey. 


^^  1?S    5V  ^??  I  Lujavr-Urt,  Kola, 
-«i-«    t  i:Jl      Finland.' 


or    5.6     ac  6.9 

Ic   11.3     dl  1.8 

ne  69,9     wo  2.9 

mt  0.9 


Lujavr-Urt,  Kola, 
Finland. 


le  16.1    ac  10.2     Lujavr-Urt,  Kola, 
ne  6.5.0     n«     3.4.       ^i^land. 

wo    o!8  ! 

Ic    9.6    ac  10.2  I  livaara,  Kuuoeamo, 
'^li-.i    Sf    l:t        Finland. 

am  8.2 
mt  1.1 
ap     1.7 


J.  F.  Kemp.       '  J.  F.  Kemp, 

Tr.  N.  Y.  Ac,  XI, 
p.  67,  1892. 

W.  Petersson.     j  W.  Ramsay, 

G.  F.  F.,  XVIII, 
p.  462,  1896. 


A.  Zilliacus. 


N.  Sahlbom. 


A.  Zilliacus. 


i  W.  Ramsay, 

G.  F.  F.,  XVIII, 
p.  462,  1896. 

I  \V.  Ramsay, 

G.  F.  F.,  XVIII, 
p.  462,  1896. 

V.  Hackman, 
i      B.  C.  G.  Finl., 
No.  11,  p.  17,  1900. 


Nephelite- 
porphyry 
(sussexite). 


Urtite. 


Urtite. 


Urtite. 


Ijolite 
(nephelite- 
rich). 


Sum  low. 
*TiO,ca.2.00, 
withSiO,." 

Low  sum,  due 
toH,0. 


"TiO,ca2.00, 
with  SiO,." 
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CHEMICAL    ANALYSES    OF   IGNEOUS   BOCKS. 

CLASS  n.     DOSALANE. 
SECTION  1.     C  EXTREME  OVER  Z 

RANG  2.     DOMALKALIC. 


No.      '    SiO^    I  Al^Os  !  Fe^Os 


1 

B3.  IV 


58. 60  '  22. 90  i     2. 52 


.97' 


.224 


.016 


FeO 


6.98 

.097 


MgO  ,  CaO  I  Na,0  '    K,0     H^O-^  |H,0-'  CO.,  I  TiO,     P-^Oj    Mno'  BaO  '     Sum    '  Sp.gr. 


3.97     1.65  i     3.25  j    0.51 
.099  ■      .030  .a^2  .006 


I 

0.63  , 


I 


101.01  I     2.85 


SECTION  1.     C  EXTREME  OVER  Z. 

RANG  2.    DOMALKALIC. 


1 

AS.  in 


'  ■  :         !  ■  i 

50.10     27.60,     3.65:     9.14  i  3.86     1.53  '     3.04       0.81        1.00  | 


100.  73  I     2. 92 


.835  .270 


.023 


.127  :      .097        .027 

I 


.049  '         .OOM 


RAN(J  a.     ALKALICAL<'1C. 


1 
A2.II 

2 
A3.in 


52.  84     23.  62       0.  65 

.881  .231  .004 

58.00     22.20  ,     1.97 


.967 


.218  ' 


.012 


10. 00  ,  3. 16     3. 92       2. 64       0.  67        1 .  87 


.  OTh;         .  070  .  042 


I 


7.24  !  3.84     2.17  '     3.18 

I 

.100         .f96         .039  .0.'1 

I 


.007 


0.68  I     0.40 


.007 


I 


trace 


0.  43  I  iiune  j 
.  oo«      —    I 

I 


I 
99.80  ,     2.83 


99.  68  '     2.  85 


DOSALANE SUBCLASS   II. 

SUBCLASS  IL     Q  +  F+L  IX)MIXANT  OVER  C-^-Z. 
ORDER  3.     QUARFELIC. 

SUBRAKG  3.     PRE.SODIC. 


"  Q   23.4     hy  21.3 
or    2.8     mt    3.7 

I  ab  27.2 

'  an    8.3 
C    11.0 


Le  Pallet,  Loire  In-     A.  Pieaiii. 
f^r.,  France. 


A.  Lacroix, 
B.  S.  C.  <i.  Fr., 
LXVII,  p.  23,  1899. 


Xorite. 


309 


Product  of  con- 
tact    meta- 
morphisiu? 


ORDER  4.     QUARDOFELIC. 

SUBRAN<}  3.     PRRSODIC. 


SrO 


'  Q    13.7     hy  23.6 
;  or    4.4     mt    5.3  , 
lab  25.7                    ' 

an   7.5 

C    19.0                    , 

Le  Pallet,  Loire  In- 
f^r.,  France. 

A.  Pisttini. 

A.  Lacroix, 
B.  8.  C.  G.  Fr., 
LXVII,  p.  23,  1899. 

Xorite. 

Product  of  con- 
tact    meta- 
morphism? 

SI'BRANG  3.     PRESODIC. 


Q  15.3 
or  8.9 
ab22.0 
an  19. 5 
C    11.4 

Q  21.4 
or  -3.9 
ab  26. 7 
an  10. 8 
C    12.3 


hy  24.4 
mt    0.9  I 


Snowbank  Lake,  Min-  !  A.N.Winchell. 
nesota. 


hy  21.1  I  Le  Pallet,  Loire  In- 
""^   2.8  1      f^r.,  France. 


A.  PiHani. 


A.  X.  Winchell, 

A.  G.,  XXVI, 
p.  303,  1900. 

A.  I-Acroix, 

B.  S.  C.  G.  Fr., 
LXVII,  p.  23,  1899. 


Cordierite- 
norite. 


Xorite. 


Product  of  con- 
tact meta- 
morphism? 

Near  order  3. 
Product  of 
contact  uieta- 
morphism? 
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CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 


CLASS  III.    SALFEMANE.     SUBCLASS  I.     Q-fF+L  EXTREME  OVER  C4-Z. 

RANQ  1.     PERALKAUC.    ROCKALLASE. 


No. 


1 

A3.  Ill 


1 
A8.III 


SiO,    i  AljOa  I  FejOs  '    FeO   i  MgO  '  CaO     Na,0  i    K,0 


I 


T 


68.75       5.91       5.81,     5.33  ;  0.08     2. 11       7.52       4.28 


I 

1.146  j         .058 


I 


.074  ;      .002         .038 


.121  .046 


H,0-h  |H,0-!   CO,     TiO.,     F,(\    MnO  ;  BaO       Sum    i  Sp.  gr. 


n.  d.  I 


100.02       2.47 


RANG  1.     PERALKALIC.    ROCKALLASE. 


73. 60  I    4.  70  I  13. 10  i  n.  d.  j  0. 11  '  0. 37       6. 96 


1.227 


.046  .082  .032         .003  '       .006 


.112 


trace  j  n.  d. 

;  trac-e  |  0. 93 

.012  1 

1                1                1 

99.83 

2.8 

CLASS  III.     SALFEMANE. 

RANG  3.    ALKALICALCIC.    VAALASE. 


1 

53. 35  ^ 

12.90 

2.64, 

11.28 

2.68  1  6.96 

2.  83 

1 

1.40 

1.76 

0.91 

2.44 

0.45 

0.25 

0.05 

100.07 

Al.I 

.889 

.126 

.016 

.157 

.067         .124 

.045 

.015 

.030 

.003 

.004 



2 

50.85 

12.54 

10.03 

7.11 

5.57     9.33  1 

2.37  i 

1.13 

0.34 

0.76 

100.08 

A8.  Ill 

.848 

.123 

.062 

.099 

.139         .166 

.039  1 

.012 

1 

; 

.005 

i 

3 

55.87 

13.52 

2.70 

5.89 

6.51   ,8.87 

2.42' 

1.72  1 

1. 56  !  0.  09 

1 

0.56 

0.25 

0.10 

0.02 

100. 08  : 

Al.I 

.931 

.132 

.017 

.082 

.163         .159 

.039  ' 

.018  i 

.007 

.002 

.001 



4 

50.57 

1L70 

12.36 

5.89 

3.98  .7.89 

3.70 

0.82  ' 

1.44  ' 

1.02 

99.37  I  2.913 

B2.III 

.848 

.116 

.077 

.082 

.100  1      .1-11  ' 

.060  ' 

.009' 

i               1               ,      .013 

1 

5 

49.07 

10.60 

12.03 

6.57 

4. 68     8.  58 

2.56  1 

1.76  1 

1.70 

1.65 

99.  20  j  3. 020 

B8.  IV 

.818 

.104 

.075 

.092 

.117       .ir>3 

.041  1 

.019 

i 

6 

52.7 

11.4 

9.0 

3.7 

7.4     'll.6 

1 

2.3 

0.7     j 

1.4 

1 

100.2    ! 

AS.  Ill 

.878 

.112 

.056 

.O")! 

. 185         . 207 

1                1 

.037 

.007  1 

1            1 

1 

i 

7 

52.67 

10.62 

10. 43 

4.21 

7.04  |11.70 

2.19 

0.65  1 

0.  38  1            ' 

99.  89 

A8.UI 

.878 

.104 

.065 

.a=>8 

.176  ;      .209  , 

'               1 

.035  ; 

.007  1' 

1 

1 

8 

52.22 

10.66 

9.39 

5.15 

6.64  ill.27  , 

2.34 

0.51  1 

. 

100.16 

A8.ni 

.870 

.104 

.059 

.072 

1 

.166  1      .201  1 

.038 

.005  i 

1 

1 

RANG  4.    DOCALCIC. 


1 

56.18 

14.76 

2.12 

6.98 

8.11 

i  7.97 

1.62 

A8.ni 

.936 

.145 

.013 

.097 

.203 

.148 

.026 

2 

52.11 

13.70 

1.22 

9.86 

8.08 

12. 16 

L31 

A1.I 

.869 

.134 

.008 

.138 

.202 

.217 

.021 

3 

51.68 

13.52 

4.87 

9.71 

5.19 

1 
8.84 

2.14 

Al.I 

.861 

.133 

.030 

.136 

.130 

.158 

.034 

4 

5L82 

13.55 

10.07 

2.85 

7.35 

10.86 

2.52 

Asm 

.864 

.183 

.063 

.010 

.184 

.194 

.040 

0.80  I     1.37 

.008 

0. 16  I    0. 53 

.002 

0.12  !    0.50 
.001  I 


0.06 


0.23 

.002 


1.40 


0.04 


0.08 

0.17 

.001 

.002 

0.32 

0.05 

0.  20 

.004 



.00:H 

L20 

0.17 

o.m 

.015 

.001 

.009 

100.16 


none      99. 79 


iiune     100. 08 


100.65 


SALFEMANE VAAL08E. 
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ORDER  3.     QUARFELIC.     ATLANTARE. 

8UBRANG  2.     DOPOTASSIC. 


Inclusive. 


Norm. 


Q    28.0     ac    16.6 
or  25.6     ns     8.5  I 
ab    6.3     di     9.4 
hy    5.1 


Locality. 


Fossa  del  Gallo,  Cud- 
dia  Randazzo,  Pan- 
telleria. 


Analyst. 


Reference. 


H.  Fr>r8tner. 


H.  Forstner, 
Z.  K.,  VIII, 

p.  179,  1884. 


Author's  name.  Remarks. 


Pautellerite. 


SUBRANG  5.     PERSODIC.     ROCKALLOSE. 


NiO        0.06 


% 


Rockall  Island,  N.  At-     C.  J.  8.  Makin. 


38.0     ac    30.5 

^'^    g;.    ^;^i      lantic  Ocean. 


J.  W.  Judd, 
Tr.  R.  Ir.  Ac, 
XXXI,  Pt.  Ill, 
p.  54,  1897. 


I 


Rockallite. 


MnO  use<i  in 
calculating 
norm. 


ORDER  4.  QUARDOFELIC.  VAALARE. 

Sl'BRANG  4.     DOSODIC.     VAALOSE. 


FeS. 

NiO 
8rO 


0.13 

none 

0.04 

trace 

trace 


Q    10.2 

1  or    8.3 

ab  23. 6 

an  18.3 


dl  11.7 
hy  15.3 
mt  3.7 
il  4.6 
ap     1.0 


SO, 

0.05 

Q     ^.6 

i  or    6.7 

ab  20.4 

an  20.0 

di  17.8 
hy  10.3 
mt  14.4 
ap     1.7 

SrO 
LisO 

none 
trace 

Q      8.0 

or  10.0 

,  ab20.4 

1  an  20. 9 

di  19.0 
hy  14.6 
mt  3.9 
il       1.1 

Teanaway  River,  Kit- 
titas County,  Wash- 
ington. 

Rockland  Rid^e, 
Columbia  River, 
Washington. 

Emigrant  Gap,  Placer 
County,  California. 


W.  F.  Hille- 
brand. 


I  E.  A.  Schnei- 
der. 


W.  F.  Hille- 
brand. 


Q     8.6  di    20.6 

or    6.0  hy    0.5  i 

ab  31.4  mt  16.2 

an  12.8  il       2.0 
hm    1.1 

Q      7.0  di    26.3 

or  10.6  hy    1.5  i 

ab21.5  mt  17.4 
an  12. 2 


Rio  de Janeiro,  Brazil.  '  T.  L.  Bailev. 


Rio  de  Janeiro,  Brazil.  I  F.  Quincke. 


Q      9.2  di    30.1  ' 

or    3.9  hv    4.6  ' 

ab  19.4  m't  11.8  I 

an  18.9  hm  0.8 


Q    10.7  di    31.8  i 

or    3.9  hy    2.9  ' 

ab  18. 3  mt  13. 5 

an  17.2  hm   1.1 

Q    10.3  di    30.7 

or    2.8  hy    8.8 

ab  19. 9  mt  13. 7  ' 
an  17.0 


()ude<lrift,  Beaufort 
West,  Cai)e  Colony. 


Xel's  Poort,  Beaufort 
West,  Cape  Colony. 


Powder  Tower,  Coles- 
burg,  Caj>e  Colony. 


Wappler. 


Holderniann. 


A.  Bcrnthsen. 


(i.  O.  Smith, 

B.  r.  S.  G.  S.,  168, 
p.  225,  1900. 

E.  A.  Schneider, 
A.  J.  S.,  XXXVl, 
p.  237,  1888. 


I  W.  Lindgren, 

1       B.  U.  8.  G.  S.,  148, 

I       p.  212,  1897. 

:  E.  O.  Hovev, 

i      T.  M.  P.  M.,  XIII, 

'       1).  216,  1892. 

I 

E.  O.  Hovev, 
1      T.  M.  P.  !\I.,  XIII, 
I       p.  216,  1892. 

I  E.  Cohen, 

N.  J.  B.  B.,  V, 
j       p.  233,  1887. 

:  E.  Cohen, 

N.  J.  B.  B.,  V, 
p.  233,  1887. 

E.  Cohen, 
N.  J.  B.  B.,  V, 

p.  245,  18S7. 


Basalt. 


Augite- 
andesite. 


Gabbn>. 


Diabase. 


Diabase. 


Cf.  No.  63, 
andose. 


Sum  low. 


Sum  low. 


OUvine-diabase.    Iron  oxides? 


Olivine-diabase. 


Diabaae- 
porphyrite. 


SrBRANG  S.     FRES01>ir. 


Q    12.1 
or    4.4 
ab  13.6 
an  28.1 

dl      9.4 
hy  26.8 
mt    3.1 

Rock   Creek   tunnel, 
Washington,  D.  C. 

L.  (t.  P^kin.M. 

'  G.  H.  Williams, 
B.  U.  S.  G.  S., 
p.  85,  1897. 

148, 

Homblende- 
'      diorite. 

Not  described. 

ZrO, 
NiO 

none 
trace 
0.03 

Q    10.5 
or    1.1 
ab  11.0 

di    29.4 
hy  13.8 
mt    1.9 

Near  Cranberry,  North 
Carolina. 

W.  F.  Hille- 
brand. 

'  A.  Keith. 

B.  U.  S.  G.  S., 

168, 

Diabase     (gar- 
netiferous). 

SrO 
LijO 

none 
trace 

an  30.9 

il       0.6 

p.  52,  1900. 

ZrOj 

CoO 

Cu 

Pb 

trace 

0.06 

0.80 

0.55 

0.01 

0.02 

Q    10.4 
or    0.6 
ab  17.8 
an  27.2 

di    13.9 
hy  18.2 
mt    7.0 
il       2.3 

Mazanini  District. 
British  Guiana. 

J.  B.  Harrison. 

1  J.  B.  Harrison, 

Priv.  contrib. 

! 

1  Diabase. 

Dried  at  100«. 

Q     8.6 
or     1.1 
ab  21.0 
an  25.3 

di    22.3 
hy     8.1 
mt    9.3 
hm  3.7 

Lobbes  Farm,  n.  Riet- 
fluss.  Orange  River 
Colony. 

Ehrhardt  and 
Schwe<les. 

,  E.  Cohen, 

N.  J.  B.  B.,  V 
p.  233,  1887. 

1 

Olivine-diabase. 

Iron  oxides? 
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CHEMICAL    ANALYSES   OF    IGNEOUS   BOCKS. 
CLASS  III.    SALFEMANE-Continued.. 

HASQ  1.     PERALKALIC.    OREVDASE. 


No.      i    SiO,   I  A1,0,     Fe,0,  [   FeO      MgO    CaO     Na,0      K,0   |  H,0-f-  H,0-    00,     TiO,     PjOj    MnO    BaO  I    Sum      Sp.  gr. 


1 

Al.  I 

2 

A2.  II 

3 

Al.I 


1 

54.17 

.903 

J 

1 

10.16 

.100 

3.34  i 

i 

.021  1 

0.65 

.009 

6.62 

.166 

4.19 
.075 

1.21 

.019 

n.9i  . 

.126 

1.01 

0.52 

0.49 

2.67 

.083 

1.59 

.011 

0.06 

.001 

0.59 

.001 

100.21 
0.17 

2.699 

19° 

Al.I 

100.04 

2 

j  54.08 

f 
9.49 

1 

3.19  ' 

1.03 

6.74 

3.55 

1.39 

11.  76  [ 

2. 

71 

0.79 

2.08 

1.35 

0.05 

0.67 

99.97 
0.21 

2.686 

Al.I 

.901 

.093 

.020 

.014 

.169 

.063 

.022 

.125 

.026 

.009 

.001 

.005 

99.76 

23° 

3 

.  53.  70 

1 

1 
1 

1 

11.16 

.109 

3.10 

.019 

1.21 

.017 

6.44 

.161 

3.46 

.061 

1.67  ' 

.027  , 

11.16  ' 

.119  j 

1 
1 

2. 

61 

0.80 

1.92 

.024^ 

1.75 

.018 

0.04 

.001 

0.62 

.001 

100.40 
0.19 

2.627 

30° 

Al.  I 

100.21 

RANG  1.     PERALKAUC.    OKENDASE. 


I 

5L08 

11.37 

11.17 

5.64 

3.96     5.20 

5.54 

1.50 

1.31 

0.19 

2.67 

0.39 

0.22 

100.24 

• 

A2.U 

.861 

.111 

.070 

.078 

.099 

.093 

.089 

.016 

.033 

.008 

.008  , 

2 

49.57 

9.61 

5.59 

4.59 

1 

1.28   13.91 

4.90 

3.23 

0.38 

I 

none    0. 65 

5.98 

1 
0.57  1 

100.26 

A2.II 

.828 

.094 

.035 

.064 

.032 

.248 

.079 

1 

.0^ 

.006 

1 

1 

.042 

.006: 
t 

RANG  2.     DOMALKALIC.     KILACASE. 


1 

50.41 

12.30 

5.71 

3.06 

8.69 

7.08  j 

0.97 

7.53 

1.80 

0.46 

1.47 

0.46 

0.15 

0.23 

100.42 

2.88 

A1.I 

.840 

.120 

.035 

.018 

.217 

.127 

1 

.016  i 

1 

.080 

.018 

.008 

.002 

.002 

29° 

RA.NG  2.     DOMALKAUC.    KILAUASE. 


49.13  I  9.05   3.57 

.819  '    .088     .022 


48.95 

.816 

47.32 

.789 


12.98   3.63 

.127     .022 

11.22  I  2.91  ' 

! 

.110  I    .018 


5.a5  17.21 

I 

.071  I   .430 

I 

4.68  ,11.73 

.065  I   .293 


5.81  15.96 

.080    .399 


I 


5:68 

2.01 

2.24 

.101 

.032 

.(.23 

7.66 

2.31 

3.96 

.136 

.037 

.042 

7.11 

1.88 

3.79 

.127 

.030 

.040 

3.50  0.84  I      0.42  I 

1     I     ' 


3.16 


1.71  I  0.31 


I 


.005  ! 

I 
0.49  I 

.006  , 


0. 38  0. 15  •  0. 05 

:    I 

.008    .002   


0. 67  0. 13 


.006    .002 


0. 13  0.  75 


0. 61  ,  0. 11  :  0. 22 

'     :     I 

.009  !   .004    .002  I   .002 


99.67 


100.35 


99.89 


SALFEMANE LAMAROSE. 


313 


ORDER  5.  PERFELIC.  GALLARE. 

SUBRAXG  1.     PERPOTASSIC.    ORENDOSE. 


Inclusive. 


Norm. 


Locality. 


Analv8t. 


Refeivnre. 


Author's  name. 


Remarks 


ZrO, 

0.22 

SO, 

0.16 

CI 

0.06 

F 

0.36 

Cr,0, 

0.05 

XiO 

trace 

SrO 

0.18 

f 
la?- 

LWO 


f 

UfO 


0.29 
O.M 
0.49 
0.07 
0.20 
trace 


0.06 
0.03 
0.44 
O.M 
0.19 
trace 


or  55.6 


1  Q     2.2 
or  51.7 


ks  4.1 

ac  8.8 

dl  0.9 

hy  16.2  ' 

II  1.4 

tn  3.4 

ap  3.7 

ft  1.0 


ks 

ns 

ac 

dl 

hv 

II 

tn 

?." 

k8 
ns 
ac 
di 

il 
Pf 

?t^ 


4.9 
0.2  , 
9.2 
1.7  I 
16.1 
2.2  I 
3.1 
3.2 
1.0  ; 


North  Table  Butte, 
Leucite  Hille, 
Wyoming. 


15-mile  Spring, 
Leucite  Hills, 
Wyoming. 


}-5  '  15-mile  Sprinc:, 
J;5l        Leucite  Hills, 
Wyoming. 


8. 

0.9 
10.7 
4.2 
2.6 
0.9 
4.4 
0.7 


W.  F.  Hille- 
brand. 


brand. 


W.  Cross,  A.  J.  8., 
p.  130,  1897. 


IV,     ()ren<iite. 


,  W.  F.  Hille-         W.  Cross,  A.  J.  S.,  IV, 
brand.  p.  130,  1897. 


Orendite. 


W.  F.  Hille-         W.  Cross,  A.  J.  S.,  IV,     Wyomingite. 


p.  130,  1897. 


Sr BHANG  4.     DOSODIC. 


Q      1.4 

dl    18.8 

or     8.9 

hy    1.2 

ab46.6 

mt  10.4 

an    1.7 

II       5. 1 

hm   4.0 

or  18.9 

ac     8.8 

ab  31. 4 

di    16.3 

wo    4.4 

mt    3.9 

il       1.2 

ap  13.8 

Front  Royal,  Vir^ginia.   G.  Steiger. 


Ahvenvaara,  Kuuo- 
samo,  Finland. 


N.  Sahlbom. 


A.  Keith, 

14  A.  R.  r.  S.  G.  S., 
II,  p.  305,  1894. 

V.  Hackman, 
B.  C.  (f.  Finl.,  XI, 
p.  36,  1900. 


Andesite. 


Pyroxene- 
apatite- 
syenite. 


Metamor- 
phosed. 


8UBRANQ  2.    DOPOTASSIC.     PROWERSOSE. 


5^ 

none 

or  44.5     di    20.4 

Two  Buttes,  Prowers 

W.  F.  Hille- 

W.  Cross, 

Syenitic- 

SOt 

cr 

none 
trace 

ab    4.2     ol      8.6 
an    6.7     mt    5.8  1 

County,  Colorado. 

brand. 

B.  U.  S.  G.  S., 

148, 

1am  pro-           I 

8 

none 

ne    2.3     11      2.8  | 

1       p.  182,  1887. 

phyre.             i 

NiO 

0.04 

hm   1.6 

1 

SrO 

0.06 

ap     1.0 

SUBRANG  3.    SODIPOTA8SIC.     LAMAROSE. 


^^ 

0.39 
trace 

or  12.8 
ab  16.8 
an    9.8 

di    15.0 
hy  17.7 
of   16.9 
mt    5.1 
11       5.9 

Bear  Creek,  Madison 
Valley,  Montana. 

T.  M.  Chatard. 

'  G.  P.  Merrill, 

Pr.  r.  S.  Nat.  Mus., 
XVIJ,  p.  641,  1895. 

1 

Basalt? 

Near  kental- 
lenose. 

' 

or  23.4 
ab  17.8 
an  13.3 
ne    0.9 

di    15.0 
ol    18.5 
mt    5.1 
II      0.9 
ap     1.7 

stone  National 
Park. 

L.  G.  FAkins. 

'  J.  P.  Iddings,  J.  G., 
,      III,  p.  938,  1895. 

1 

1 

Absarokite. 

Also  in 
M.  U.  S.  G.  8., 
XXXII, 
p.  329,  1899. 

S5^ 

SrO 
Li.O 

trace 
trace 
0.06 
trace 

or  22.2 
ab    9.4 
an  11. 1 
ne    3.4 

di    16.4 
ol    27.8 
mt    4.2 
11       1.4 
ap      1.4 

Sunlight  Valley, 
Yellowstone 
National  Park. 

H.  N.  Stokes. 

1  Hague  and  Jaggar, 
1       B.  r.  S.  (tTs:,  168, 
p.  97,  1900. 

Leucite- 
absarokite. 

i 
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CHEMICAL    ANALYSES    OF    IGNEOUS    BOCKS. 


CLASS  III.     SALFEMANE— Continued. 

RANG  2.     DOMALKALIC.     KILAUASE. 


No. 

SiO,      A1,0, 

FeA 

2.71 

MgO 

CaO 

Na,0 
4.64  i 

K,0 

H,0-. 

H,0-!  CO, 

TiO, 

1.98 

PjOj     MnO     BaO 

Sum 

Sp.gr. 

1 

1 

46.87  ,  13. 3H 

9.79 

4.35    14.70 

2.01 

n.  d. 

1 

100.41 

A3.  Ill 

.  7«1            .  131 

.061 

.038 

.109         .262 

.075  1 

.021   ': 

1 

.025 

1 

1 

2 

46.52      10.48 

4.40 

7!  79 

10.58     9.49 

3.12 

1.55 

1.79 

,  trace 

2.98 

0.83     0.11 

1              I 
100.37  I  2.99    1 

Al.  I 

.775           .108 

.028 

.108 

.265          .169 

.050 

.016 

.037 

.006  ,       .002 

1 

3 

52.  85     13.  25 

2.:^ 

8.71 

6.  84      8.  47 

4.72 

1.53 

1 
0.93  1 

o.:« 

0.40 

100.41   1  2.93     ■ 

A2.  n 

.881          .i:« 

.015 

.  121 

. 171          . 151 

.076 

.016 

1 
1 

.004 

.WXJ 

i 

4 

49.16  I  14.17 

4.62 

6.t>0 

7.01      6.45 

■  4,61 

2.23 

4.22               inH.,0 

0.42 

trace 

I 

99. 49 

2.72 

A3.  Ill 

1 
.819           .139 

.029 

.092 

. 175         . 115 

.074 

.023 

.005 

5 

46.84      13.98 

H.99 

5.46 

0.80 

10. 41 

3. 59 

2.59 

2.69 

0. 47     0.  30 

1.88 

0.59      1.7'.»  ' 

100.38     2.794 

A2.II 

.  7M          .  i:c 

.056 

.  076 

.020 

.l^6 

.a58 

.028 

.023 

.004         .ti2t. 

6 

44.17     11.24 

9.  97 

6.22 

6.55  !l0.77 

3.04 

1.97 

2.31 

2.  K) 

99.07                 1 

B2.  Ill 

.736'         .110 

.  062 

.0N> 

.164  '       .193 

.W9 

.021 

.03.5 

1 

7 

54.53  I  13.06 

6.85 

4.86 

3.14     1'.83 

4.62 

1.59 

0.  52 

I 

0.  96 

99.  44     2. 687 

B2.III 

.909            .  li» 

.(M3 

.068 

.07S          .176 

.074 

.018 

.012 

' 

8 

53.  09  1  10.  87 

8.03 

3.87 

8.  85     9.  63 

3.  23 

1.57 

1.13 

100.27 

A3.  Ill 

.885  :        .106 

.050 

.a54 

.221         .171 

.051 

.017 

9 

49.45  1  13.97 

8.10 

11.17 

1.90     5.92 

5.05 

1.75 

1.19 

trace 

0.16    o.a5 

99. 51      2.  74     1 

A2.II 

.824  1         .137 

.050 

.156 

.  (MM         . 105 

.082 

.019 

— 

.001          .012 

10 

47.63  1  15.02 

8.15 

10.40 

3.  50     6.  87 

4.92 

1.80 

0.30 

0.12 

0. 08     0.  80 

99.59 

2.76 

A2.n 

.7^1 

.147 

.0.51 

.144 

.0S8          .123 
RA> 

.079 
G  2.     DO 

.020 

.002 

.001  .       .011 

MALKALIC.     KILAUASE. 

1 

41.32  i  10.95 

15.  13 

7.36 

3.56    10.33 

4.19 

0.85 

4.  :\S                 0.  20  '  0. 35 

0.97 

99.59  ', 

A2.II 

.  689  1          .  107 

Am 

.102 

.089         .184 

.068 

.009 

.004 

.007 

3.  37 

RANc; 
7. 96     S.  03 

3.     ALKALICALCIC.     (AMPTON'ASK. 

0.66     0.17     0.46 

1 

.  49.71      13.:i0 

4.41 

1.49 

4.81 

4.07                           \  1.57 

100.01  i 

Al.  I 

.829            .130 

AYS? 

.048 

.199         . 143 

.024 

.051 

!                       .019 

.0115          AKY2         .003 

1 

2 

1 

1  48.36     12.42 

5.  25 

2.48 

9.  36     8.  a5 

1 

i     1.46 

3.97 

5.54 

!  1.18 

0.  H4     0. 13     0.  2V> 

99.93 

Al.  I 

.806           .122 

.03;^ 

.035 

.234         AM 

.023 

.W2 

1 

.014 

.00<;         .002  !       .002 

3 

i 

'  49.03 

15. 18 

2.07 

6.32 

6.05    12.58 

1.49 

4.07 

2.  09 

0. 86  1  0. 19  ' 

1 

99. 93  1  2.  743  , 

1 

A?3.  III? 

.817 

.149 

.013 

*  .088 

.151         .225 

.024 

.(M3 

.oo<)      Am  i 

4 

62. 35 

15. 08 

Trace. 

8.38 

5.41    11.12 

1.28 

4.12 

1.84 

0.  85  1  trace 

100.43     2.735 

AT8.  III? 

.873 

.147 

.117 

.  135  1       .  198 

.021 

.043 

.006  i    — 

5 

49.6:^ 

11.90 

2.64 

9.16 

1 

8.02    12.78 

1.08 

3.58 

1 

1.27 

trace    trace  | 

100.06 

2.876 

m.  III? 

.827 

.117 

!          .016 

.128 

.201 

1       .228 

.018 

.038 

—       — 

1          25° 

1 

SALFEMANE ABftAROKOSE. 
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ORDER  5.     PERFELIC.     GALL  A  RE— Continued. 
SUBRANG  4.    D030DIC.    KILAUOSE. 


Inclusive. 


Norm. 


Locality. 


Analyst. 


Reference. 


'  or  11.7     dl    17.0 
ab  27.2     wo  13.7  I 
an    9.7     mt    3.2  _ 

ne  6.5    11     3.9  '      Pennsylvania, 
hm  7.5 


Birdsboro, 
Norristown, 


H.  Fleck. 


or  8.9 
ab  24. 1 
an  10.3 
ne    1.1 


di    24.6 
ol    14.8  I 
mt    6.5  , 
11      5.7  I 
ap     1.9 


or    8.9  di  23.4 

ab  35.1  ol  14.0  < 

an  10. 6  mt  3. 5 

ne    2.6  11  0.6  I 

ap  1.0  I 

or  12.8  dl  16.5 

ab  29.3  ol  12.4  I 

an  11.7  mt  7.5 
ne    5. 1 


Q     0.2     di    10.1  I 
or  15.6     wo    8.9  , 
ab  30. 9     mt  13. 0 
an  14.2     11       3.5  ' 
ap     1.3 

or  11.7     dl    33.1 
ab  15.7     ol      0.8  , 
an  11.1     mt  12.1  | 
ne    5.4     II      5.4  ' 
hm  1.6 


Volcano  Butte, 
Castle  Mountains, 
Montana. 


Cerro  San  Miguel, 
Puebla,  Mexico. 


L.  V.  Pirsson. 


A.  Hoppe. 


Barenstein,Thuringia.!  K.  Pohlmann. 


Falkenberg,  Tetschen, 
Bohemia. 


F.  Hanusoh. 


MokrajaWolnowacha,!  J.  Morozewicz. 
Mariupol,  Russia,     i 


Q  3.2 
or  10.0 
ab  38.8 
an  10. 0 

Q  2.6 
or  9.5 
ab26.7 
an  10.6 


dl   20.0 
hy    5.7 
mt  10.0  I 
11       1.8 

di  29.0 
hy  9.2 
mt  11.6  I 


or  10.6  dl    16.4  I 

ab  38. 3  ol      7. 9  i 

an  10.0  mt  11.6 
ne    2.6 


Mount  Kouragio, 
iEgina,  Greece* 


Richmond,  Cape  Col- 
ony. 


Crater  walls,  Kilauea,  I 
Hawaii. 


A.  Rohrig. 


Kinnicut  and 
Bimev. 


O.  Silvestri. 


or  11.1    dl   17.6  ,  Crater  walls,  Kilauea,     O.  Silvestri. 
ab28.3    01     9.1  I      Hawaii. 


an  13.3 
ne    7.1 


mt  11.8 


W.  C.  Day,  Diabase. 

19  A.  R.  U.  S.  G.  S., 
VI,  p.  222,  1898.  ' 


Author's  name. 


Weed  and  Pirsson, 
B.  C.  S.  G.  S..  139, 
p.  130,  1896. 


Basalt. 


A.  Hoppe,  in  Felix  and  '  Basalt. 
Lenk,Btr.  G.Mex.,II, 
p.  215,  1899. 


R.  Pohlmann, 
N.  J.  B.  B.,  Ill, 
p.  97,  1885. 


J.  E.  Hibsch, 
T.  M.  P.  M., 

p.  107,  1894. 


XIV, 


J.  Morozewicz, 
cf.  N.  J.,  1900,  I, 
p.  394. 

I 

I  H.  S.  Washington, 
'      J.  G.,  Ill, 
p.  150,  1895. 

!  E.  Cohen, 

N.  J.  B.  B.,  V, 
p.  234,  1887. 

O.  Silvestri, 
B.  C.  G.  It.,  XIX, 

I       p.  178,  1888. 

I  O.  Silvestri, 

B.  C.  G.  It.,  XIX, 
p.  181,  1888. 


Kersantite. 


Nephelite- 
leucite- 
tephrite. 

Augitite. 


Augite- 
3ei 
lesite. 

Diabase. 


hypersthene- 
anoesi 


I 


Basalt. 


Basalt. 


Remarks. 


Iron  oxides? 
CaO  high? 
MgO  low? 


Not  fresh. 
Center  of  dike. 
Cf.  No.  8,  ker- 
santite, Pt.  II. 

Alkalies  low? 
MnO  high. 


Sum  low. 
Near  monchi- 
quose. 


Sum  low. 


SUBRANG  5.     PER80T)ir. 


or     5.0 

ab  28.8 

an    8.3 

I  ne    3.7 


I 


di  19.3 
wo  4. 9 
mt  21.8 
il  0.6 
ap     2.3 


Gedern,  Vogelsberg, 
Hesse. 


J.  M.  Ledroit. 


J.  M.  Ledroit, 
Ber.  01)erh.  Ges., 
XXIV,  p.  152,  1880. 


Basalt. 


SUBRANG  2.    DOPOTASyfJIC.     ABSAROKOSE. 


Cr-Os 

trace 

or  28. 4 

'  abl2.6 

an  15. 2 

1 

di    15.6 
hy  12.1 
of      0.5 
mt     6.3 
11       2.9 
ap     1.6 

Cache  Creek, 
Yellowstone 
National  Park. 

L.  G. 

Cr-.Oa 

trace 

or  23.4 
abl2.1 
an  15. 8 

di     17.2 
hv   13.3 
of      1.6 
mt     4.9 
il       2.2 
hm    1.9 
ap     1.8 

Clark's  Fork  River, 
Yellowstone 
National  Park. 

L.  G. 

or  23.9  di  27.7 

ab   6.3  ol  8.5  ; 

an  22.8  mt  3.0 

ne  8.4  ap  2.0  ! 


or  23.9 
abll.O 
an  23.1 


LisO 


or  21.0 
ab  4.7 
an  17.0 
ne  2.6 


di 

Sf 

ap 

di 
ol 
mt 


22.0 

14.8  I 
2.3 
2.0 

88.0 
12.0 
3.7  , 


Toscanella,  n.  Lake 
Bolsena,  Italy. 


Mezzano,  n.  Lake 
Bolsena,  Italy. 


Mte.  Jugo,  Monte- 
fiascone,  Italy. 


Eakins. 


L.  Ricciardi. 


L.  Ricciardi. 


L.  Ricciardi. 


J.  P.  Iddings, 
J.  G.,  Ill, 
p.  938,  1895. 


J.  P.  Iddings, 
J.  G.,  Ill, 
p.  938,  1895. 


C.  Klein, 
Sb.  Berl.  Ac,  1888, 
p.  111. 

C.  Klein, 
Sb.  Berl.  Ac,  1888, 
p.  106. 

L.  Ricciardi, 
Att.  Soc  Ital.  Mil., 
XXVlII,p.l30,1885. 


Absarokite. 


Abearokite. 


Leucite- 
basanite. 


Leucite- 
tephrite. 

Basalt. 


AljOg  low? 
Fe,0,  high? 


Also  in 
M.U.S.G.S., 
XXXII,  II, 
p.  329,  1899. 

Also  in 
M.U.S.G.S., 
XXXII,  II, 
p.  329,  1899. 


AlsoinN.J.B.B., 
VI,  p.  23, 1889. 
Alkalies  low? 

AlsoinN.J.B.B., 
VI,  p.  19, 1889. 
Alkalies  low? 

Alkalies  low? 
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CHEMICAL    ANALYSES    OF    IGNEOUS    BOCKS. 


CLASS  III.     SALFEMAXE— Continued. 

RANG  3.     ALKALICALCie.    CAMPTOXASE. 


No. 

SiO, 
52.  :^7 

AlA 

Fe,r), 

FeC> 

MgO  .  Cat* 

NXO 

K,<) 

1    2, 24 

H,0-    CC», 

i           1 

TiO, 

PjU, 

0.32 

MO 

Sum 

l^P-gr. 

1 

i^.m 

ZS4 

0,82 

5. 3H     7.  a^ 

4.M 

0.92 

t      , 

0.21 

100,03 

2,965 

A2,  11 

,873 

.14M 

.oii 

.137 

,13.1         .130 

JV^^ 

.uiu 

1                         '            !     .(«« 

1 

,00fi 

2 

45.15 

15.^ 

2.76 

5.61 

6.38     s.m 

2.67 

2*77 

2.Ki  '              4.27     2.80 

0.66  1  0,14 

100.21 

1  2.70 

A3.  If 

.7M 

,161 

,017 

*m^ 

.  im     .  1^ 

.013 

,03ft 

,     -^ 

.«M        .Otrj 

1 

3 

50.82 

11.44 

0.25 

B.&4 

14,  01      8, 14 

1.7» 

3.45 

0.  58  1 

0.59 

0.  20  ,  0. 19 

0.06 

100.49 

11.1 

.^47 

.m 

.002 

.VH        .SSa        ,14S 

.iriv 

.ogr? 

' 

hUUT 

.001         .003 

1 

i 

46,90 

10.17 

1.22 

5.17   20.98     6.20 

1.16 

2.04 

4.38  1  1.04 

0.41 

0. 44     0, 10 

100.64 

2,86 

Al.  1 

.71)2 

.10. 

,007 

.072  1       .,i25         .110 

.Ol» 

.im 

.ow 

,001  j    .out 

$ 

49.22 

12.  (^ 

2.77 

8.  BO 

9.29    10.56 

L90 

1.70 

1.63 

0.27 

0.95 

0.43  !  tmre 

0.WJ 

9i*.77 

Atl 

.f^ 

.US 

.017 

.122 

.332        .180 

.oao 

.Olt^ 

.013 

.ooa  1  — 

6 

51.76 

12.36 

4.88 

4.60 

1 
9.57     7.14 

lAm 

3.83 

3.05 

0.47 

0,5*^  1  0,  11 

100,32 

A5L  ir 

.Sd3 

.121 

.030 

,QM 

,2»ft         .127 

,V»A 

.040 

.omi 

.ntH          AKfZ 

r 

5L5S 

14.07 

4,71 

4.57     7.72     6.^ 

2,46 

4.16 

2.09 

l.OK 

0. 72    iTBve 

100.03 

AX  n 

.Sfil 

.taa 

.02ft 

.064         .1^        A19 

.040 

Ah^h 

,013 

.OOft     

a 

50.59 

1L63 

1.83 

7.64   IL27 

8,79 

2.27 

2.33 

1.76 

0.21 

0.80 

0.  48  j  0. 17 

0.10 

tWJ,90 

41,  f 

.SIS 

.112 

.Oil 

AW 

.^I 

.157 

.C97 

.^^ 

.010 

.OQS        ,003 

1 

.001 

^ 

48.73 

11.92 

4.79 

4.56 

5.V3 

9.24 

2.62 

2.47 

1.52 

1 

1  5.80 

1 

l.« 

0.32  1  0.36 

trace 

100.05 

All 

.BU 

ai7 

.030 

.Ofl4 

.148 

.16fi 

,042 

.020 

1 

.017 

.002  '       .005 

ID 

47.25 

16,14 

5.05 

4.95 

6.87 

9.98 

2. 31* 

2.60 

2.12 

0.40  1  1.M7      1.22 

0.  25  j"  0. 17 

0.08 

100.46 

2.906 

Al.t 

.TM 

.148 

.oai 

.009 

.172 

.17K 

.09ft 

.027 

1 

.002         .003 

.001 

31* 

11 

5100 

1L03 

1.&4 

7.11 

12.46 

7.*^ 

2.f*4 

:ioi 

0,;J5 

0. 16     0.  73 

0.34     0.16 

100.24 

2.94 

A3H 

,886 

.117 

.013 

.099 

.312 

.140 

.mt 

.033 

i         '         1    .o» 
1 

,003         .002 

Ifl 

54.00 

15.02 

4.12 

5.15 

7,28 

7.72 

1.99 

3.55 

1.49  ! 

1 

i 

100.39 

AS,  m 

.902 

.UT 

.fm 

0,72 

.182        .137 

.im 

.0!i» 

1 

1 

13 

50.35 

15.76 

2.32 

7.30 

7.40 

10.  12 

2.75 

3.89 

0.45  j 

0,30 

0. 39    0.  :i5 

101.38 

ca,  IV 

,m 

.155 

.015 

.101 

.1S5 

.181 

.(m 

.011 

1 

1 

.UIH 

,  tKJf!          ,  007 

I* 

so.oa 

13.99 

5.13 

9.10 

4,06   10.81 

3.02 

2,87 

0.24 

0.  71      0.  42 

100.35 

A3,  m 

.833 

.i:^ 

.082 

.126 

.102       .193 

1 

.OIH 

.esw 

,005  !       ,000 

1 

15 

64.60 

13.67 

0.63 

11.44 

3.25  ;  6.41 

2.97 

3.07 

0.13 

0.15 

2.18 

0.46 

0.21 

99,60 

A3,  n 

,M« 

.134 

.OH 

.15ft 

.0(fl 

.114 

.04^ 

.0^ 

.027 

.000 

.000 

le 

46.67 

12.64 

6.13 

10.07 

5.64 

11.48 

L61 

2.31 

2.64 

0.74 

0.19 

100.49 

2.703 

AA,  m 

.77S 

.131 

,0^ 

.140 

.HI 

.aoA 

.ou@ 

.024 

.omv 

.003 

U*  ^ 

17 

45.57 

13.07 

6,72 

12.43 

2.  80     6,  79 

2,01 

3.36 

6.06 

0.52 

0.21 

99.ft'5 

2.331 

A8.ni 

.760 

.12ft 

.042 

.172 

.070        ,131 

1 

.raz 

.me 

.001 

.003 

11* 

SALFEMANE KENTALLENOSE. 
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ORDER  5.     PERFELIC.     GALLARE— Continued. 

SUBRANO  8.    SODIPOTA8SIC.     KENTALLENOSE. 


Inclusive. 


LijO        trace 


Cr,Oa       0.03 
NiO         trace 


Cr,0,       0.38 


SOs 
CI 

8 
8rO 


SOa 
L1,0 


8rO 
LisO 

SO, 

CI 

LIjO 


h 

8rO 
LljO 


CI 

s 


0.04 
O.OH 
0.06 
0.03 


0.13 
trace 


none 

trace 

O.M 

0.06 

0.03 

trace 

0.34 
0.11 
trace 


none 

0.05 

0.02 

0.05 

trace 

0.10 
0.07 


SOa  trace 

CI  trace 


0.12 
0.25 


I       CraO,        0.34 


Cr,0,       0.28 


Norm. 


Locality. 


I        Analyst. 


Reference. 


Author's  name. 


or   6.6    di  13.1 

ab34.1     hv  14.4 

an  20. 3     of  6.5 

mt  3.2 


Meriden,  Connecticut. 


or  16.1     di 
Rbl8.9     ol      8.7 
an  22.0     mt     3.9 


15.0  i  Fourmile  Creek, 

Castle  Mountains, 


nc  2.0     il 

I  ap 


5.4 
1.3 


!  or  20.6  di  22.8 

I  ah  12.6  ol  28.6 

an  12. 8  mt  0.6 

!  ne   L4  il  1.1 


or  12.2 
ab  10. 0 
an  16. 4 


or  10.0 
I  abl6.7 
I  an  19. 6 


or  22.2 
ab  16.8 
an  13.6 


or  26.0 
ab  21.0 
an  14.7 


or  13.8 
ab  19.4 
an  13.9 


I 


Q      1.4 

or  14.5 

;  ab  22.0 

I  an  13.6 


di 

hy 

ol 

mt 

il 

ap 

di 

hy 

ol 

mt 

11 

ap 

di 

hy 

mt 

11 

ap 

di 

S^ 

mt 

il 

ap 

di 

hv 

ol 

mt 

il   . 

ap 

di 
hy 
mt 

il 


9.6 
13.0 
30.3 
1.6 
0.8 
1.0 

24.6 
14.5 
6.6 
3.9 
1.8 
1.0 

14.4 
21.0 
7.0 
0.9 

1.4 

11.7 
13.1 
2.7 
6.7 
2.0 
1.7 

22.4 
8.7 

14.1 
2.6 
1.5 
1.0 

25.6 
6.0 
7.0 
2.5 


I  or  15.0  di    21.4 

'  ab  17.8  ol      7.2 

<  an  22.8  mt    7.4 

I  ne    1.4  il       2.3 


or  17.8     di    19.4 

ab  16.8     hy  14.9 

an  14.7     of    12,3 

mt    2.8 

IL      1.4 

Q      2.3  di    13.6 

or  21.1  hy  17.9 

ttb  16.8  mt    6.8 
an  21.4 


or  22.8 
ab  11.0 
an  IS.  3 
ne    6. 5 


or  16.7 
ab  22.0 
an  16.4 
ne    1.7 

Q  3.3 
or  18.3 
ab  25.2 
an  14.7 


or  13.3 
ab  13.6 
an  20. 6 


or  20.0 
ab  16.8 
an  16.7 


di 

ol 

mt 

il 

ap 


23.6 
13.1 
3.5 
0.6 
1.0 


di  26.8 
ol      6.8 

mt  7.4  , 
ap     1.7  I 

di  12.0  I 
hy  19.0  I 
mt    0.9 

il  4.2  I 
ap     1.1 

di  26.4 
hy  8.3 
of  4.5 
mt  8.8 
ap     1.7 

di  11.4 
hy  14.6 
of  2.9 
mt  9.7 
ap     1.8 


Montana. 


Bet.  South  Boulder 
Creeks,  Montana. 


J.  F.  Pratt. 


L.  V.  Pirsson. 


L.  G.  P^kins. 


Fort  Ellis,  n.  Boze-         T.  M.  (niatard. 
man,  Montana.  I 


I  W.  C.  Dav, 

I      18  A.  K.  U.  S.  G.  S., 

j       V,  p.  958,  1897. 

I  Wee<i  and  Pirsson, 
I      B.  r.  S.  G.  S.,  139, 
I      p.  112,  1896. 

!  G.  P.  Merrill, 

i      Pr.  U.  S.  Nat.  Mus., 

I       XVII,  p.  670,  1895. 

I  G.  P.  Merrill, 

Pr.  U.  S.  Nat.  Mus., 
XVII,  p.  640,  1895. 


Red  Mountains, 
Montana. 


Raven  Creek, 
Yellowstone 
National  Park. 

Two  Ocean  Pass, 
Yellowstone 
National  Park. 


H.  N.  Stokes. 


L.  G.  Eakins. 


J.  E.  Whitfield. 


Indian  Creek  lac-       '■  W.    F.    HiUe- 
colith,  Yellowstone  |       brand. 
National  Park.  i 


Bighorn  Pass, 
Yellowstone 
National  Park. 

Snowstorm  Peak, 
La  Plata  Mts., 
Colorado. 


(lien  Shira, 
Argyllshire, 
Scotland. 


Ben  an  Fhurain, 
Inchnadampf, 
Scotland. 

Snialingen,  Fahlun, 
Sweden. 


Lava  of  1891, 
Stroml)oli, 
^Eolian  Islands. 

Goroschki,  Volhynia, 
Russia. 


Assab, 
n.  Massowa, 
Abyssinia. 

Assab, 
n.  Massowa, 
Abyssinia. 


J.  E.  Whitlielrl. 


W.    F.     Hiile- 
brand. 


W.  Pollard. 


I 


W.  H.  Weed, 
J.  G.,  VII, 
p.  739,  1899. 


Diabase. 


Augite- 
vogesite. 


I^mprophyre. 


Basalt? 


Gabbro. 


J.  P.  Iddings,  Abharokite. 

J.(T.,Iir,p.938,1895. 


J.  P.  Iddings,  Absarokite. 

M.U.S.G.S.,  XXXII, 
p.  329, 1899. 


J.  P.  Iddings,  Augite- 

M.U.S.(^.S., XXXII,  i      andesite. 
p.  83, 1899. 


J.  P.  Iddings,  i  Kersantite. 

M.r.S.G.S., XXXII, 

p.  70, 1899. 


W.  Cros.--, 
B.  r.S.G.S.,1698, 
1).  162, 1900. 

Hill  and  Kynaston, 
Q.J.G.S.,LVI, 
p.  537, 1900. 


C/ainptonite. 


Kentallenite. 


J.  J.  H.  Teall.        J.  J.  H.  Teall,  Diorite- 

G.  M.,  XXIII,p.  350,    I      porphvrite. 

1       1886. 

L.  Schmelck.       i  W.  C.  Briij^er,  '  Olivine- 

I       t:g.  Kg.  II,  p.  46, 1895.  ,      monzonite. 


L.  Riociardi. 


Remarks. 


Not  fresh. 


Not  fresh. 


Contact  facies 
of  granite. 


Also  in  M.  U.  8. 
G.S.  XXXII, 
p.  329, 1899. 


Lower  part  of 
sheet;  of.  No. 
12,  monzon- 
ose. 

Not  fresh. 


Not  fresh. 


Near    shoshon- 
ose. 


I  Sum  high. 


W.  Tarassenko. 


L.  Ricciardi. 


L.  Ricciardi. 


Ricco  and  Mercalli, 
Ann.  Uff.  Meteor,  XI, 
p.  202, 1892. 

Basalt. 

W.  Tarassenko, 
cf.N.J.,1899,I, 
p.  463. 

Pyroxene- 
syenite. 

L.  Ricciardi, 
B.Soc.G.Ital.,V, 
p.  58, 1886. 

Basalt. 

L.  Ricciardi, 
B.Soc.G.Ital.,V, 
p.  59, 1886. 

Basalt. 

Not  fresh. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 


CLASS  III.     SALFEMAXE-Continued. 

RANG  3.     ALKALICALCIC-    CAMPTOXASE. 


No. 

SiO, 
43.94 

AM), 

Fe^O, 

FeO 

MgO 

CaO 

Na,0 

K,0 

H,0-r-  H,0-    CO,     TiO,     P^Oj    MnO  \  BaO 

Sum      Sp.  gr. 

1 

16.17 

3.96 

10.06 

5.a5 

9.59 

2.93 

1.51 

1.  42     0. 13     0. 09  j  4. 13  !  0. 69     trace  \  none 

99.67  , 

A2.  II 

.732 

.159 

.025 

.140 

.126 

.171 

.W7 

.Olrt 

,       .052         .005  '     

1 

2 

42.73 

14.50 

4.03 

7.28 

5.46 

8.46 

3.11 

2.28 

.3.08     0.:^     3.76     4.30  '  0.93 

0. 19  ,  trace 

I 
100.65 

AM 

.713 

.142 

.025 

.101 

.137 

.151 

.060 

.023 

.054  i       .006  ;      .003  i    

1                ' 

1 
1 

3 

48.22 

14.27 

2.46 

9.00 

6.24 

8.45 

2.90 

L93 

1.66     0.28     0.15  1  2.79  1  0.64  '  0.20  ;  0.04 

99.80  ' 

Al.I 

.804 

.140 

.015 

.125 

.156 

.151 

.047 

.020 

1                      .035  ;       .004         .003 

4 

47.12 

14.43 

3.  as 

n.7i 

6.05 

9.63 

.2..^ 

1.11 

0. 34  1  0. 28 

1 
3.27  1 

99.85     3.072 

A2.II 

.785 

.142 

.021 

.163 

.151 

.172 

.042 

.012 

.(Ml 

12* 

5 

52.37 

15.06 

2.34 

9.82 

5.38 

7.33 

4.04 

0.92 

2.24  ' 

1 

i0.2i  i 

0.32 

100.03 

A2.II 

.873 

.147 

.015 

.187 

.m 

.130 

.065 

.010 

i 

.003 

1 

!      .005 

6 

47.16 

14.45 

1.61 

13.81 

5.24 

8.13 

3.09 

1.20 

0.48     0.12 

0. 35  i  3. 37 

0. 57     0.  24 

trace 

99.98  1 

Al.I 

.786 

.142 

.010 

.192 

.131 

.144 

.UtO 

.013 

■ 

.042 

.004         .003 

1 

7 

46.74 

16.63 

2.17 

10.60 

6.11 

8.66 

3.81 

0.86 

0.73 

0.12 

0.07 

2.54 

0.33 

0.  26  1  trace 

1 

1 
99.77  1 

Al.I 

.779 

.163 

.014 

.147 

.153 

.154 

.061 

.009 

.082 

.002 

.004  1     

' 

8 

44.77 

12.46 

4.63 

12.99 

5.34 

10.20 

2.47 

0.95 

0.48 

0.12 

0.37 

5.26 

0.28 

0.17 

trace 

100.75  '  3.090 

Al.I 

.786 

.122 

.029 

.180 

.184 

.182 

.040 

.010 

.064 

.002 

.002 

— 

9 

50.34 

15.23 

2.82 

11.17 

5.81 

9.61 

2.93 

1.02 

0.07 

0.19 

1.56 

0.20 

0.14  ' 

1 

101.09     2.968 

B2.m 

.889 

.149 

.018 

.155 

.145 

.172 

.047 

.011 

.019 

.001 

.002  1 

10 

48.11 

14.74 

2.54 

11.85 

5.10 

6.72 

2.92 

1.92 

1.73 

0.27 

3.17 

0.44 

0. 19     0. 04 

1 

99.96  : 

A1.1 

.802 

.144 

.015 

.165 

.128 

.120 

.(M7 

.020 

.040  j       .003 

.003  1    

i 

11 

48.85 

15:83 

2.50 

10.79 

5.82 

6.20 

2.79 

1.31 

3.77 

0.27 

none 

1.28  1  0.22 

0.11 

none 

99.89 

Al.I 

.814 

.166 

.016 

.150 

.146 

.110 

.045 

.014 

.016  '       .002 

1 

.002 

' 

12 

45.65 

15.20 

6.71 

13.81 

2.95 

6.3:i 

3.09 

1.05 

2.29 

1.66  1  0.25 

0. 71     none 

99.70 

Al.I 

.761 

.149 

.042 

.192 

.074 

.112 

.050 

.011 

1 

.021  '       .002  1       .010       

13 

48.47 

16.07 

4.12 

7.47 

5.96 

i.M 

2.43 

1.41 

4.63 

2.30 

1 

1.51  ;  0.44  1  0.23 

0.03 

100.15 

Ah  I 

.808 

.157 

.026 

.104 

.149 

.066 

.039 

.015 

.019  ;      .003 

.003 

— 

1 

u 

53.56 

16.07 

3.21 

5.29 

7.23 

8.77 

3.06 

1.94 

0.19 

0. 68     0. 18 

0.11 

100.29 

A2.II 

.898 

.168 

.020 

.073 

.181 

.157 

.019 

.021 

.008 

.001 

.002 

16 

51.81 

15.24 

3.66 

4.86 

8.89 

9.06 

2.83 

2.08 

0.67 

0.77 

0.18  1  0.08 

100.13 

A2.  U 

.864 

.149 

.028 

.068 

.S22 

"  .162 

.046 

.022 

1 

.010         .001         .001  , 

'             i 

16 

5L70 

15.18 

2.09 

8.54 

8.18 

8.73 

2.31 

L81 

0.16 

1.24     0.21  1  trace' 

100.24 

Al.  I 

.862 

.149 

018 

.119 

.206 

.155 

.087 

.020 

.015 

.002 

— 

8ALFEMANE CAMPTONOSE. 
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ORDER  5.     PERFELIC.     GALLARE— C^ontinued. 

8UBRANG  4.    DOSODIC.    CAMPTONOSE. 


Incluflive. 

Norm. 

or    8.9 

di    16.0 

ab  19.9 

ol      9.4 

an  26. 7 

mt    4.8 

ne   2.6 

11  8.0 
ap     1.6 

Cl 

trace 

or  12.8 

dl    16.9 

1     s 

0.18 

ab21.0 

ol      6.8 

NIO 

trace 

an  19.2 

mt    5.8 

CuO 

none 

ne    2.8 

il  8.3 
ap    2.6 

80, 

none 

or  11.1 

di    15.1 

CI 

0.10 

ab  24.6 

hv  9.2 
of     6.4 

F 

0.05 

an  20.3 

FeS, 

•0.86 

mt    3.5 

NiO 

0.03 

il  5.4 
ap     1.3 

or    6.7 

di    19.3 

ab22.0 

hv  7.3 
of     8.6 

an  24. 5 

mt    4.9 

11      6.3 

or    5. 6 

dl    13.5 

ab84.1 

hy  14.6 

an  20.0 

ol  6.2 
mt    3.5 

S 

0.14 

or    7.2 

dl    12.5 

S^ 

trace 

ab26.2 

hy  8.1 
of    12.8 

0.02 

an  22.0 

8rO 

trace 

mt    2.3 

L1,0 

trace 

11  6.4 
ap     1.3 

S 

0.11 

or    5.0 

di    14.9 

?■$•• 

trace 

ab26.2 

ol    15.9 

0.03 

an  25.0 

mt    3.2 

8rO 

trace 

ne    3.1 

il      4.9 

Li^ 

trace 

8 

0.26 

or    5.6 

di    25.9 

NIO 

trace 

ab  21.0 

hy  4.0 
of     5.9 

an  19.5 

mt    6.7 

il      9.9 

or    6.1 

di    18.7 

ab  24.6 

hy  12.8 
of     6.9 

an  25. 3 

mt    4.2 

11      2.9 

FeS, 

0.18 

or  11.1 

di     7.9 

CiwOi 

0.01 

ab24.6 

hy  17.3 
of     4.6 

VjOj 

0.03 

an  21.4 

NiO 

0.03 

mt    8.5 

8rO 

0.02 

il      6.2 

Li«0 

trace 

ap     1.0 

^ 

0.06 

or    7.8 

di      8.2 

0.09 

ab23.6 

hy  26.4 
of     1.7 

an  26.7 

mt    3.7 

il      2.4 

i      8rO 

none 

or    6.1 

di     5.2 

ab26.2 

hy  19.5 
of     1.7 

an  24.5 

mt    9.7 

il      3.2 

\      FeS, 

0.24 

Q     6.2 

hy  22.8 

trace 

or    8.3 

mt    6.0 

,      8rO 

trace 

ab  20. 4 

il      2.9 

1      litO 

trace 

an  23. 9 

.     c« 

trace 

C     1.7 

i 

Q     0.1 

di    15.6 

or  11.7 

hy  16.5 

ab25.7 

mt    4.6 

an  24. 5 

il       1.2 

or  12.2 

di    17.6 

ab23.6 

hv  10.4 
of     5.9 

an  22. 8 

mt    5.3 

il      1.6 

CI 

trace 

or  11.1 

di   14.3 

1     s 

0.09 

abl9.4 

hy  20.8 
of     3.6 

an  25.6 

mt    8.0 

U      2.3 

Lc^cke's  Hill,  Mount 
Belknap,  New 
Hainpsnire. 

Mount  Gunstock, 
Mount  Belknap, 
New  Hampshire. 


Mount  Ascutney, 
Vermont. 


Rockport,  Cape  Ann, 
Massachusetts. 


Middlefield, 
Connecticut. 


Elizabethto^i-n, 
Essex  County, 
New  York. 


Elizabeth  town, 
Essex  County, 
New  York. 


Lincoln  Pond,  Essex 
County,  New  York. 


Rocky  Hill,  New- 
Jersey. 


Limestone  Cove, 
Unicoi  County, 
Tennessee. 


Marquette  district, 
Michigan. 


Duluth,  Minnesota. 


Black  Jack  Mine, 
Silver  City, 
Idaho. 


Hurricane  Ridf^, 
CmmlaH  Basm^ 
Yell.  Nat.  Park. 

Hurricane  Rid^, 
Crandall  Basin, 
Yell.  Nat.  Park. 


Dunraven  Peak, 
Yellowstone 
National  Park. 


Analvst. 


H.  S.  Washing- 
ton. 


H.  S.  Washing- 
ton. 


W.  F.  Hille- 
brand. 


H.  S.  Washing- 
ton. 


J.  H.  Pratt. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


G.  Steiger. 


A.  H.  Phillips. 


W.  F.  Hille- 
brand. 


G.  Steiger. 


A.  N.  Winchell. 


W.  F.  Hille- 
brand. 


L.  G.  Eakins. 


L.  G.  Eakins. 


F.  A.  Gooch. 


Reference. 


Not  published. 


Not  published. 


R.  A.  Daly, 
B.U.S.G.S.,148, 
p.  70, 1897. 


H.  S.  Washington, 
J.G.,VII, 
p.  289, 1899. 

H.  E.  Gregory, 
B.U.S.G.S.,165, 
p.  176, 1900. 

J.  F.  Kemp, 

B.U.S.G.S.,168, 
p.  37, 1900. 


J.  F.  Kemp, 
B.U,S.G.&.,168, 
p.  37, 1900. 

J.  F.  Kemp, 

19A.R.U.S.G.8.,III, 
p.  407, 1899. 

A.  H.  Phillips, 
A.J.S.,VIII, 
p. 279, 1899. 


A.  Keith, 
B.U.S.G.S.,168, 
p.  59, 1900. 


C.  R.  Van  Hise, 
B.U.S.G.S.,148, 
p.  98, 1897. 

A.  N.  Winchell, 

A.  G.,  XXVI, 
p.  293, 1900. 

W.  Lindgren, 
20  A.  R.  U.  S.  G.  S., 
Ill,  p.  176,  1900. 

J.  P.  Iddings, 
M.  U.  S.  G.  S., 
XXXII,  p.  260,  1899. 

J.  P.  Iddings, 
M.  U.  S.  G.  S., 
XXXII,  p.  260,  1899. 

J.  P.  Iddings, 

B.  U.  8.  G.  S.,  148, 
p.  135,  1897. 


Author's  name. 


Remarks. 


Homblende- 
gabbro.  | 


Camptonite.        I  Not  fresh. 


Camptonite. 


Diabase. 


Diabase. 


Norite. 


Norite. 


Gabbro. 


Basalt. 


Gabbro. 


Altered 
greenstone 
(diabase). 

Orthoclase- 


Derived  from 
No.  9,  auver- 
gnose  by 
pressure. 


Sum  high. 


Not  described. 


gabbro. 


Diabasic  basalt.    Not  fresh. 


Mica-gabbro- 
porphyry. 


Gabbro- 
porphyry. 


Basalt. 


Near  andose. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    BOCKS. 


CLASS  IIL      SALFEMANE— C:k)ntinue<l. 
RANG  3.     ALKALICALCir.     CAM PT0NA8E— Continued. 


No. 

SiO, 

AlA 

Fe^Os 

FeO   ' 

MgOi 

C^aO 

Xa,0 

i 

K.,0 

1 

C'Oa     TiO, 

IV\ 

MnO     BaO 

Sum      8p.  gr. ! 

17 

50.72 

16.01 

4.:^") 

1 

4.20 

1 

7.06  , 

9.02 

2.92 

1.13 

2.  14  ,  0.  40 

0.85  ]  l.OS  '  0.29 

0.  07     U.  1 1 

1 
100.44  1 

Al.  I 

.M!> 

.157 

.027 

.058  i 

1 

.187 

.160 

.047 

.012 

1 

i      .013         .002 

1 

.001       .001 

! 

18 

47.28 

11.56 

3.52 

5.71 

13. 17  1 

9.20 

2.73 

2.17 

2.96  1 

" 

0.88  1  0.59 

0. 13 

100.08  : 

A2.  II 

.788 

.113 

.022 

.079 

.329 

.164 

.043 

.023 

1 

.011  1      .004 

.002 

1 

19 

48.35 

15.  47 

4.80.1 

7.58 

8.15 

8.81 

3.09 

0.95 

0.  73  1  0.  28 

1 
1.  33  ,  0.  33 

0.  21      0.  Ot) 

1          1 

100.  26  1  2.  970  ' 

Al.  I 

.806,         .162 

.080 

.106 

.204  , 

.157 

.050 

.010 

' 

1 
.016         .002 

i 

.00:^  '    

210.6  j 

20 

43.98  1  13.30 

3.67 

6.92 

7.03 

10.66 

2.15 

1.64 

1.52  i  0.42 

1 

6.46     1.18  ,  0.32 

0.22     O.OI) 

100.15  1  2.912  1 

Al.  I 

.733!        .130 

.023 

.096 

.176 

.190 

.035 

.017 

, 

.015  '      .002 

.IXKJ        

.     19°.5  1 

21 

54. 56     16. 04 

0.95 

6.07 

8.71 

8.89 

3.a5 

1.18 

0.28 

0.53     0.  IS 

0.  17     0.03 

100.38 

1 

Al.  I 

.909j         .157 

.006 

.085 

.218 

.159 

.049 

.013 

.  007         . 001 

.00-2       

1 
1 
1 

22 

: 

53.46     14.81 

2.60 

5.15 

7.27 

8.44 

2.60 

1.30 

2.13     0.12 

1 
0.44  ;  0.70  '  0.  IH 

0.  IH     0.05 

99.76 

A1.I 

.891 

.145 

.016 

.072 

.182 

.150 

.042 

.014 

'      .009  1      .001 

.003       

23 

5L27 

i2.14 

2.51 

6.71 

10.88 

10.32 

2.00 

1.6:^ 

1.16     0.17 

1  0.60     0.21 

0.  21     0. 07 

1 

99.92 

Al.  I 

.865 

.119 

.016 

.093 

... 

.184 

.032 

.017 

.008  '      .002 

1 

.  003         .  (K»l 

1 

24 

54.64 

12.09 

1.81 

5.03 

11.86 

7.74 

2.35 

1.01 

2.44     0.12 

1 

none    0. 61     trace 

0.13  .  0.05 

100.01 

Al.  I 

.m 

.119 

.011 

.070 

.297 

.138 

.038 

1    ''' 

.008  I    

.(K)2  I     

! 

25 

50.66 

13.97 

2.55 

10.20 

4.45 

8.08 

3.32 

1.95 

0. 43  1  0.  27 

none 

2.39  [  1.01 

0.  21)  '  0.  22 

1 

99.81 

1 

i 

AL  I 

.814 

.137 

.016 

.141 

.111 

.144 

.053 

.020 

.030         .007 

.004  1       .002 

26 

47.91 

14.26 

1.65 

7.80 

10.83 

9.60 

3.01 

1.89 

0.37  ' 

2.70 

1 

traee 

100.02 

A2.  II 

.799 

.140 

.010 

.108 

.271 

.171 

.048 

.020 

1 

.034 

1 

27 

45.30  i  14.95 

1.98 

9.  32 

H.29 

8.87 

4.27 

1.27 

i 

0.85  1 

2.  r>6 

2.23 

1 
traee  ' 

99.99 

A2.  n 

.756 

.147 

.012 

.1-J9 

.207 

.159 

.069 

1 

.013 

.(iXl 

.015 



28 

49.83 

15.11 

9.78 

2.57 

7.55 

8.92 

2.84 

1     1.32 

1.00  1 

0.09 

0.16 

0.17 

0.05     none 

iOO.ll 

Al.  I 

.831 

.148 

.061 

.036 

.189 

.159 

.045 

1 

1         .014 

1 

.002 

.001 

.001  '   — 

29 

49.12 

13.82 

6.76 

12.53 

3.19 

8.70 

2.49 

1 

'     1.26 

0.  78 

0.80 

0.08 

99.53 

1 

A2.  n 

.819 

.185 

.W2 

.174 

.080 

.155 

.040 

.014 

.010 

.001, 

1 

90 

52.47 

12.15 

3.47 

5.23 

9.94 

9.71 

2.81 

2.26 

1.62  ' 

0.54 

1 

100.20 

A8.  m 

.876  j         .119 

.022 

.072 

.249 

.173 

.045 

1         .024 

, 

' 

31 

47.45 

14.83 

2.47 

14.71 

5.00 

8.87 

'    2.97 

!     0.99 

l.CO 

0.36 

1.47 

, 

100.12 

A8.  m 

.791 

.145 

.015 

.2(M 

.125 

.159 

.048 

1       .011 

1 

1 

0.18 

1 

1 

32 

51.22 

14.06 

4.32 

8.73 

4.42 

8.33 

2.55 

1 

1     1.25 

1.28  1  

0.19 

2.  42     0.  25 

0.16 

99.67 

2.98 

A2.  II 

.854 

.138 

.027 

.121 

.111 

.148 

1         .042 

1         .014 

.030         .IK)2 

.002 

33 

50.71 

14.78 

3.52 

8.95 

5.90 

8.21 

1     2.76 

,     1.39 

1.78     

0.25 

1.92 

1 

0.31  1 

100.48 

2.944 

A2.  II 

.845 

.145 

1       .022 

.126 

.148 

.146 

.044 

1         .015 

1 

.023 

.004  1 
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ORDER  5.     PERFELIC.     GALLARE— C^ontinued. 
SUBRANG  4.    DOSODIG.    CAM PTONOSE— Continued. 


IlieluelYe. 


NorDi. 


I 


CI 


ZrOj 
S0| 

SrO 

FcS, 

NIO 
SiO 


NiO 
SiO 

SrO 
LJtO 


NIO 
SfO 
Li*0 


CI 

KIO 
BrO 
LijO 


LliO 


ZrQi 

CI 

CoO 
Cu 

Pb 


FeSi 


tione 

tmoe 
0,1S 


none 
0.07 

0.02 
0,03 

0.54 
0,03 
0.06 

UAoe 
tmcti 


0.26 
0.05 
tmoe 
trace 

0.(M 

t»c^ 

trac« 


0.06 
tnw* 


0.02 

troice 
tm<^e 


Done 
0.01 
none 

O.OG 

0.01 


0.19 


Q      1.7  m    14,0 

or    a.  7  by  14.8 

ab24.0  mt    6.3 

flTi27,a  11      2.0 


&blA,2  01 
an  19.5  mt 
tie    10    1] 


17.  S 

6,1 
1.7 
1.4 


or     5.0     41    U.7 

ab26.2     hy     n.7 

&n35.G     r>l     tO.5 

ml    7,0 

n       2.5 


or    ».&  di    25.5 

Rb  J5.7  ol      0,8 

»n2T.7  mt    ,^.S 

ne    1.4  n      2.8 

or     7.2  (11    14.4 

ab25.7  hy  22.0 

iin2e.4  of     l.a 

mt    L4 

il      1.1 

Q     n.2  dl    13.9 

or    7.8  hf  17.7 

ab22.0  mt    S.7 

nTi24.T  U      l.a 


Lc»c&l]tv. 


AnalvHt. 


Velio  wstont* 
Nationfll  I^rk. 

Isb^wooa  Canyotif 
Wyoming. 


San  Rafael  Flow, 
Colfax  County^ 
New  Mexioo." 


H.  N,  Stokes". 


J.  E.  Whit- 
field. 


W.  F.  Hill*'- 
branrL 


Indian  Trail  Ridge,      f  W.  F.  Hilte- 
La  Plata  .Mountains,  I      1  iranil . 
Colorado. 


or    0.5 

ab  10.  A 
iinio.5 


m   25. 1 

hy  16.5 
of  6.7 
mt  ».5 
n      1.2 


Q     3.e  dt  15.  A 

or     5. 1  hy  29.  a 

ttb  19,9  mt  2.ti 

an  It).  5  il  1.2 

or  11.7  dl  14.0 

ab27.fl  hy  17.0 

tkti  IT.5  tot  3.7 

11  4.6 

ap  2.2 

or  11.1  dl  10.0 

ab  15.2  ot  18.7 

an  22.3  mt  2.5 

ne    5.4  tl  5.3 


Cinder  Cone, 
California. 


Near  Sonora, 

Tuolumne  County, 
Caliiornia. 

MiHou,  Sierra  County , 

California. 


Near  Table  Mountain, 
Buttt*  i  ounty* 
California. 

Orfivjlle,Table  Moun- 
tain, Butte  County  J 
California, 


Atnerit^an  Flat  Creek, 
WiL^hoe,  Nevada. 


or    7.2    di  T.7    Xear  Mount  Trum- 

an  20.  fl    mt  2.  H         ^""^  Arizona* 

no   0.0     ]t  5.t 

ap  5.0 


Q    2.S  dl  mo 

or     7.8  hy  12.0 

ab  23.6  mt    H.4  I 

an  25. 0  hm   4.  D  I 


Q  S.4 
or  7.« 
ab  21.0 
an  22.h'i 


or  I3l3 
&b23.e 
ma  13.0 


or  fi.  1 
ab  25.2 
an  2&.9 


Q  fi.a 
or  7.8 
ab  22.0 
an  22. 8 

Q  1.0 
or  8.3 
ab  23.1 
«n  '25.0 


dJ 

n.4 

hy 

35.4 

ml 

0.7 

LI 

1,^ 

dJ 

2«,2 

;;?• 

5.4 

fl.fl 

mt 

5.1 

dl 

17.! 

Sf 

1.8 
18.4 

mt 

a.."! 

11 

2,8 

dl 

14.0 

hv 

12. 3 

tnt 

0.3 

il 

1.6 

dl 

13.7 

hv 

1H.7 

ml 

5.1 

a 

3.5 

Mazanini  Diptrictj 
British  Gtiiana. 


Caiie  Wei  spen  fell?, 
KmgCharlefi  Lantl, 
S^pitzbergen. 

Inohnaflampf, 
Awynt,  Scotland. 


Scouriej 
Butherlandehire, 
Scotland. 


W.  F.  Uille- 
brand. 


W.  F.  Hille- 
brand. 


\\\  F,  Hille^ 
brand. 


W.  F.  Hille- 
brand. 


W,  F.  Hille- 
brand. 


B.  L.  Penfiekl. 


Reference. 


Hague  and  Jaggar, 
B.  U.  S.  org;,  168, 
p.  97,  1900. 

\.  Hague, 
A.  J.  8.,  XXXVIII, 
p.  46,  1889. 


\V.  Crops, 
B.  r.  S.  G.  S.,  168, 
p.  171,  1900. 


W.  Cross, 
B.  r.  S.  G.  S.,  168, 
p.  163,  1900. 

J.  S.  Diller, 

B.  U.  S.  G.  S.,  79, 
p.  29,  1891. 

H.  W.  grumer, 

17  A.  R.  V.  S.  G.  S., 
I,  p.  731,  1896. 

H.  W.  Turner, 
17  A.  R.  r.  S.  G.  S., 
I,  p.  734,  1896. 

H.  W.  Turner, 
17A.R.  r.S.G.S.,1, 
1>.  731,  1896. 

H.  AV.  Turner, 
14A.R.  U.S.G.S.,II. 
p.  491,  1894. 


)  la>nie  and  Iddings, 

B.  r.  S.  G.s.,n, 

I>.  33,  1885. 


>  Author*  s  name. 


Homblende- 
pyroxene- 
andeeite. 

Leucite- 
phonolite. 


Plagioclase- 
basalt. 


Caniptonite. 


Reniark.«<. 


L.  G.  Eakins.     I  B.  V.  S.  G.  S.,  148, 
p.  188,  1897. 


J.  B.  Harn*i<jn.     J,  B.  Harrison, 
Priv.  contrib. 


N.  Sahltumi. 


I 


A.  Ham  berg, 
G.  F.  F.,  XXI, 
1>.  523,  1899. 


Leucite-absaro- 
kite,  in  J.  P. 
Iddings,  J.(t., 
Ill,  p.  938, 
1895. 


Not  fresh. 


Quartz-basalt,    i  Dried  at  105*». 


J.  J.  H.  Trail.      J-  J.  H.  Teall, 

G.  M.,  XXIII, 
p.  a50,  1886. 


14128— No.  14—03- 


Whin  SUl 

Ehirhain,  England. 


Whin  Silb 
Nort  b  um  lier  land , 
England. 
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J.J.  H.  Teall. 


J.  J,  H,  Teall 


J.  J.  H.  Teall. 


J.  J.  H.  Teall, 
Q.  J.  G.  8.,  XLI, 
J).  l.>o,  1885. 

J.  J.  H.  Teall, 
Q.  J.  G.  S.,  XL, 
p.  654,  18^4. 

J.  J.  H.  Teall, 
q.  J.  G.  S.,  XL, 
p.  654,  1884. 


Diorite. 


Dial>ase- 
I)orphyry. 


Quartz-diorite. 


Basalt. 


Basalt. 


Lava. 


Epidiorite. 


Basalt. 


Diorite. 


Dolerite. 


Diabase. 


Diabase. 


Near  andose. 


Not  tlescrilxKl. 


**Altere<l    gab- 
bro.*' 


**Plagioclase- 

Ey  r«»xene- 
orn  blende 
rock." 


Drietiat  110°. 


Dried  at  110°. 
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CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 

CLASS  III.     SALFEMANE— Continued. 
RANG  3.     ALKALICAU^IC.     CAMPTONASE— Continued. 


No, 

RiO, 

AUl, 

Fe,t\ 

Fe(> 

MgO 

C'flU 

Sap 

K,i> 

H,0- 

H,0- 

CT),  ,  TiO, 

PA 

MnO 

BaO 

Sum      Sp.  gr. 

34 

47.  VX) 

1H,55 

5.H7 

7.50 

4,44 

9.35 

3,23 

2.118 

0,20 

1.91 

0.  32  .  0. 60 

99.75 

Aa  III 

.TWi 

.  iffi 

.(tri 

IIH 

.m 

i 
.167 

.tM-i 

.Oi2 

'      ..23 

1 

.002  1      .009 

35 

45.55 

15.40 

2,411 

9,12 

5,20 

7.  70 

4.54 

2JM 

2,:i5 

2. 15     4. 45 

100.93  ; 

m.  Ill 

.75B 

.151 

.nirt 

.IST 

.19U 

.1M7 

.fliij 

.02-^ 

.OTA 

1 

1 

m 

44,22 

iL\7:i 

5,  m 

5.1H 

6,sm 

11.07 

2,V2 

1.71 

2,74 

3.  06     2.  50 

1 

1.05  '  0.45 

100.59 

A%n 

.737 
5L1J3 

-iii^ 

-uaii 

.072 

,11^ 

,;ar7 

.1134 

,018 

.031 

.008         .006 

i 

.17 

12.71) 

4.  m 

10.48 

6,  -ST 

J^.40 

n,iM 

V..V. 

0.39 

1.21 

0. 19  '  trace 

99.70 

A2.  II 

■  S.^ 

A14 

Aiih 

.u^ 

,  ha 

.ir^ 

.W9 

.on 

.015 

1 

.001       

38 

50,15 

IS.  02 

5,17 

5.17 

6,  90 

8,25  , 

2.59 

1,33 

4.« 

0.32 

0.33 

0.26  1 

99.66 

2.753 

A2.  If 

.h;«i 

,U7 

.orw 

J 172 

.lia 

.147 

1 

.042 

.014 

.004 

1 

.002 

m 

47,  rj 

14,8;* 

5,01 

6,34 

5.50 

9.31 

3.49 

1,57 

1.91 

0,83 

1 

2.56 

0.20     0.08 

100. 16     2. 994 

At;l 

.ras 

.t4ri 

.031 

.0D8 

-J3« 

.  ItiS  ' 

.ft5f 

.on 

1 

.      .032 

.001         ,001 

XP 

10 

4«,19 

1- 

,^2H 

7.  SI 

11.6.5 

K^i 

3.tJ5 

2.02 

2,fl:{ 

0.18     2.01 

1.03 

100.53  ;  2.92 

AlLil 

.no 

] 

.021 

.ice 

.291 

1 

,r>49 

.021 

.025 

.007 

1 

41 

48.89 

13.  iw  ; 

1 

3.W 

7,44 

8,83 

1 
8.68  , 

3.14 

1,20 

2,59 

1.76 

0.39 

100.29 

2.876 

A2.  II 

.815 

.jaj  : 

.022 

.103 

.211 

,Wt 

.OM) 

.013 

.(.22 

.003 

42 

50,22 

15.  ai  1 

4.87 

6,54 

7.13 

8.72 

3.02 

1.68 

2,7a 

0.54 

100.91 

A3,  til 

,«?7 

.iw 

1 

.030 

■  oei 

.!> 

jS.n 

,»Wft 

.mn 

1 

.004 

^ 

40.  ."^6 

1 

1 

3.rtO 

6.97 

7.50 

H.83 

2.91 

I.S7 

2.36  1 

100.08  1  2.88 

A8.  Ill 

.820 

1 

.160 

.023 

.097 

.188 

.157 

.047 

.020 

i 

44 

49.97 

16.  38 

3.62 

6.76 

7.50 

8.95 

3.  22 

1.55 

1 
2.18 

100. 19  1  2. 84 

A8.  Ill 

.«« 

.160 

.022 

.094 

.188 

.160 

.a52 

.017 

! 

'i 

45 

49.55 

14.97 

4.78 

6.90 

7.36 

8.57  ' 

3.47 

2.27 

2.09  ' 

99.96     2.91 

A3.  Ill 

.A2« 

.146  ■ 

.030 

.096 

.IM 

.153 

.(m 

.024 

4e> 

49.08 

13.43  ' 

6.49 

5.92 

9.58 

8.92 

3.  42 

1.00 

0.  32  .  

1.82 

0.^51 

100.49 

A2.  II 

.818 

1 

.132   1 

.010 

.082 

.  240 

.i:« 

1 

.av> 

.011 

.023 

.004 

47 

48. 39 

12.07  ' 

1 

8.23 

7.82 

8.48 

8.81   1 

2. 67 

0.<K) 

1.81 

0.36 

0.25 

0.97 

100.76 

A2.  II 

.807 

.118    1 

.051 

.108 

.212 

.1.57    ; 

.043 

.010 

1 

.003 

.007 

48 

48.41 

16.24  ' 

1 

4.89 

6.41 

7.  25 

9.  .'W 

3.  23 

2.33 

2.11  1 

trace 

100.25 

A3.  Ill 

.807 

.m^ 

.031 

.089 

.IM 

.16N 

.0.51 

.024 

1 

— 

49 

54.73 

14.02  1 

2.34 

4.92 

7.40 

10.  20 

2.98 

2.67 

1.23  . 

trace 

trace 

100.49 

A3.  Ill 

.912 

.137 

1 

.014 

.068 

.186 

.182   : 

.048 

.028 

— 

— 

50 

45.75 

15.  a5 

7.40 

5.82 

6.90 

7.20 

3.44 

1.33 

3.20 

1.68 

0.55 

0.31 

99.61 

A2.II 

.763 

.i.w 

.046 

.080 

.173 

.128 

.  0.\5 

.014 

.021 

.004 

.001 

SALFEMANE CAMPTONOSE. 

ORDER  5.     PERFELIC.     GALLARE— C'ontinueti. 
SrBRAN<J  4.    DOs?ODIC.    CAMITONoSE— Ctmtinued. 


Inclusive. 


Norm. 


Locality. 


Analyst. 


RefereiK*e. 


823 


Author'H  name. 


Rcniarkei. 


or  12.2  (II  16.7 
ab  23. 6  hy  4. 2 
an  26. 4     of     3. 4  . 

mt   H.  1        Norway 

il       3.0 


Tofteholinen, 
Chri.«tiania  Fjonl, 


V.  Schmelck. 


W.  C.  BnVinrer, 
V^.  K^^,  111, 


E«aexite. 


SO, 


X 

so, 

CI 


so. 


so. 


CI 


a 


ci 


0.09 


0.66 

o.a*) 

0.15 


0.07 


0.10 


0.07 


0.06 


or  12.2  di    16.3 

ab  22.0  ol      9.1  I 

;  an  IK.  3  mt    3.  ft  I 

.  nc    6.0  il       8.6 


or  10.0 
ab  17.8 
an  20. 3 


i  or  9.  ft 
ab  26. 7 
an  16. 1 


y  3.2 
or  7.8 
ab  22.  U 
an  2r>.3 

I  or    9.  ft 

'  ab28.3 

an  20.0 

1  ne    0.6 

or  11.7 
I  ab  19.9 
'  an  13.6 

ne    3.1 


I  or     7.2 

,  ab  26.2 

an  19. 7 


di 
hv 
ol 
mt 
il 

HP 


24.0 

4.7  i 
3.1 

8.4 

4.8  i 

2.  ft    : 


di  21.0  ' 

hy  1ft.  3  I 

ol  3.  ft' 

mt  ft.  8 

il  2. 3 

di  12.4 

hy  16.2 

mt  7.4 

il  0. 6 

di  20.7 

ol  .ft.  ft 

mt  7.2 

il  4.8 

di  17.7 

ol  2U.9 

mt  4.9 

il  3.7 

ap  2. 3 


di 
hv 

Ol 

mt 

11 

ap 


16.  ft 
7.3 

12.1 
ft.l 
3.4 
1.0 


or  10.0     dl    13.1 
ab  25. 2     hy  14. 4 
of 


,  an  23.4 


3.8 
mt  7.0 
ap     1.8 


Hyinden,  Gran, 
Norway. 


K  j<">ee- A  klungen, 
Norway. 


Halleborg, 
S\ye<len. 


Horingen,  Pfalz. 


Hirz«t«in, 
Habichtswald, 
Nasnau. 

Breitenl)en?, 
Bl.  Altmorsohen, 
Prussia. 


Gang<»lfflberg, 
Rhongebirge. 


Eisenl)erg, 
Hesse. 


"T  W'l    i^   *1"?  Kisenberg, 

ab24.6     hv    2.4  Hwwp 

an  2ft.  9     ol    18.8  "esse. 

mt    5.8  I 


or  9.5 
ab27.2 
an  25.3 


di  16.8 
hy  0.8 
of  14.4 
mt    ft.l 


Knitenkopf, 
Hesse. 


I  or  13.3  di    19.5 

I  ab  24. 1  ol    12. 9 

an  18.3  mt    7.0 
I  ne    2.8 


L.  iSchnielf'k. 


V.  Sohnifli-k. 


I 


A.  Merian. 


K.  Kli'iHs. 


O.  Fromm. 


Not  stateil. 


I  Haefcke. 


H.  Wolff. 


H.  Wulff. 


H.  Wolff. 


or  6.1 
;  ab  28. 8 
I  an  18.3 


di  17.6 
hy  8.3 
of  7.0 
mt  9.3 
il  3.  ft 
ap     1.3 


Q     1.3  di    15.7 

or    5.6  hy  21.0  l 

ab  22.5  mt  11.8 

an  18.1  ap     2.3 


Hohebaum, 
Lottersberg, 
Hesse. 

Lon<lorf,  Vogel8l)erg, 
Hesse. 


Laubach,  Vogel8l)erg, 
Hesse. 


T  1??    '^l  J?' 2  I  I>erSabbel,  Hesse. 

ab  19.4     ol    11.7  I  ' 

2 


I  an  23. 3     mt 
ne    4.0 


'T  Vc-^.    *.!*  r^-^  I  Topla,  S.  Carinthia. 
ab  25.2     hy  12.2  ' 

an  17.0     mt    3.2 


or  7. 8 
ab  28.8 
an  23.8 


di  6.9 
hy  7.7 
of  .ft.  6 
mt  10.7 
il  3.3 
ap    1.3 


Steinberg, 
Salzkammergut, 
Tyrol. 


H.  Wolff. 


A.Streng. 


J.  M.  I^lroit. 


Krauss. 


H.  V.  Gralier. 


I 


C.  y.  John. 


W.  C\  Bn'>gger, 
Kg.  Kg.,lll, 
p.  m,  1899. 

W.  C.  Bri'igger, 
1*:^.  Kg.,  in, 

p.  51,  \mi 


A.  Merian, 

N.  J.  B.  B.,III, 
1).  289,  1885. 


C'amptonite.  Not  fresh. 


C'aniptonite.  Not  fresh. 


Diabase. 


A.  Leppla,  Melaphyre. 

.Tb.Pr.G.L.-A.,XIV, 
p.  150,  1894. 

O.  Froinin,  Basalt. 

Z.  I).  G.  (J.,  XLIII,     j 
p.  70,  1891. 

F.  Beyschlag,  Basalt. 

Erl.  G.  Kt.  Preuss., 
Bl.  Altinorwhen, 
p.  24,  1891. 

H.  l*roeschoUlt,  Dolerite. 

Jb.Pr.(T.L..A.,XIV, 
p.  12,  1894. 


K.  Oebl)eke,  Basalt. 

Jb.  Pr.  G.  L.-A.,  rX, 
p.  395,  1889. 


K.  Oeblwke, 
Jb.  Pr.  G.  L.-A.,  IX, 
p.  394,  1S89. 

K.  Gebbeke, 

Jb.  Pr.  G.  L.-A.,  IX, 

p.  393,  1889. 
I 

'  K.  Oebbeke, 
,      Jb.  Pr.  G.  L.-A.,  IX, 

p.  397,  1889. 

A.  Streng, 
N.  J.,  1888,  II,  p.  211. 


1  J.  M.  Ledroit, 

Ber.  Ol>erh.  Ges., 
XXIV,  p.  151,1886. 

K.  Oebbeke, 
Jb.  Pr.  G.  L-A.,  IX, 
p.  410,  1889. 

H.  V.Crraber, 
Jb.  (i.  R-A.Wien., 
XLVII,p.278, 1897. 

C.  y.  John, 
I      Jb.G.R-A.  Wien., 
!      XLIX,p.252,1899. 


SO,  for  S? 


SO,  for  S. 


I)rie<l  at  100«. 


Basalt. 


Basalt. 


Basalt. 


Dolerite. 


Basalt. 


Nephelite- 
liasanite. 


Basic  concretion    Near  kentallen- 
in  granite.  ose. 

Gabbro. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    BOCKS. 


CLASS  III.     SALFE>LA.NE--Continoed. 
RANG  3.  ALKAUCALCIC.    CAMPTONASE— Continued. 


No. 

SiO, 

A1,0, 

Fe,0,  : 

Fe<:) 

MgO 

CaO 

1 

Na,0 

K,0 

H,0-r 

H,0- 

CO, 

TiO, 

0.66 

MnO     BaO 

Sum 

Sp.gr. 

51 

'  53.04 

13.06 

1 

8.19  ; 

2.40 

6.17 

10.61 

3.27 

2.06 

2.21 

0.16 

100.73 

AS.m 

.tm 

.12>< 

.a5i 

.033 

.129 

.189 

.a-»7 

.022 

' 

.004 

.002 

62 

48.64 

t 

11.68 

10. 6r : 

6.31 

6.78 

10.88 

2.90 

1.01 

1.02 

0.39 

100.18 

Ad.m 

.811 

.115 

.066 

.088 

.170 

.liM 

.047 

.011 

.oot; 

53 

j  49.97 

14.22 

8.14 

3.79 

4.14 

11.21 

2.79 

2.  .S9 

3.  .50 

trace 

100.16 

2.976 

A8.m 

.K33 

.139 

.051 

.05:* 

.104 

.200 

.015 

.  O-Jn 



54 

'  47.  73 

13:  :i3 

0.68 

14.99 

6.6;^ 

7.41 

2.77 

1.17 

0.11  * 

4.04 

0.61 

o.:w 

99.13 

B2.  Ill 

.796 

.131 

.004   ' 

.208 

.141 

.132 

.U45 

.012 

.050 

.ow 

.004 

55 

47.34 

14.03 

0.80 

17.20 

2.24 

6.S9 

2.74 

2.'M 

0.06 

4.17 

1.07 

0.21 

99.48 

A2.II 

.7H9 

.137 

.006 

.2:w 

.05») 

.123 

.(M4 

.02.5 

.ua 

.008 

.003 

56 

46.30 

13.44 

4.11 

12.61 

4.42 

11.88 

2.13 

1.94 

3.02 

0.  69 

0.22 

100.92 

2.401 

B2.III 

.772 

.132 

.036 

.175 

.111 

.212 

.034 

.020 

.004 

.003 

no 

57 

51.68 

13.88 

6.69 

4.44 

7.87 

10.99 

2.93 

0.81 

0.74 

99.93 

A8.  Ill 

.H61 

1.36 

.041 

.061 

.197 

'       .196 

.047 

.009 

58 

,  49.80 

13.76 

3.09 

11.97 

6.02 

!l0.26 

3.00 

1.16 

trace 

0.96 

0.  22 

0. 10 

99.31 

B2.  Ill 

.KV) 

.135 

.020 

.167 

.1*25 

1      .183 

.W8 

.013 

.012 

.U02 

.001 

59 

48.04 

14.02 

9.18 

11.  (W 

2.17 

!  7.615 

!               1 

4.00 

1.28 

nf)ne 

trace 

0.46 

1.91 

100.99 

2.78  ' 

1 

B2.  Ill 

.Wl 

.143 

.057 

.162 

.054 

'      .136 

1 

.ow 

.014 

.00:< 

.027 

1 

60 

47.  tn 

16.09 

7.00 

10.60 

3.10 

1 

8.16 

2.98 

1.16 

0.70 

0.39 

trace 

1.72 

99.49 

2.93 

B2.  Ill 

.7«fl 

.157 

.044 

.147 

.07H 

.  145 

j 

.018 

.013 

.  0(C» 

— 

.024 

61 

46.79 

16. 09 

6.:« 

6.5S 

6.92 

llO.  21 

3.67 

0.90 

n.  d. 

3.26 

0.29 

0.49 

99.26 

Bl.  II 

.797 

.148 

.033 

.078 

.148 

.182 

.059 

.010 

.041 

.002 

.007 

62 

.  43.  70 

14.98 

6.:iH 

6.44 

7. 46 

9.«4 

3. 02 

2.  .3S 

6.27 

trace 

2.16 

0.66 

0.  ()♦) 

100.24 

2.98 

Al.  I 

.72H 

.147 

.034 

.075 

.  in; 

.  172 

.04X 

.025 

.026 

.oa5 

.001 

63 

60.  22 

16.20 

3.13 

8.07 

7..>4 

'  S.67 

3.36 

1.8S 

0.22 

_ 

1.96 

trace 

100.64 

2.79 

A2.  II 

.KH 

.158 

.020 

.112 

.  IXD 

.153 

.avi 

.015 

.024 

— 

64 

]  48.97 

16.12 

1.90 

9.es 

r.m 

s.  73 

2. 99 

1.21 

1.39 

1.02 

trace 

100.20 

2.89 

A2.  II 

1 

.KIC 

.158 

.012 

.IJM 

1.91 

1.55 

.(M.H 

.013 

.020 

8ALFEMANE CAMPT0N08E. 
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ORDER  5.     PERFELIC.     GALLARE— Continue<i. 
SUBRAKG  4.    DOSODIC.    CAMPT0N08E— Continued. 


Inclusive. 


CI 

s 


I      CI 


0.10 
0.26 


0.10 
0.80 


CrtOa       0.26 


SO. 
CnO 


80, 
CuO 


2.54 
0.18 


0.11 
trace 


Norm. 


Locality. 


Analvfiit. 


Referenw. 


Author's  name. 


Remarks. 


~\~ 


Q      3.5  dl    27.4 

or  12.  .'J  mt    7.7 

ab  29. 9  hm  2. 9 

an  13.6  ap     1.4 

Q      1.4  di    30.4 

or     6.1  hy    5.6 

ab  24.6  mt  15.3 
an  16.6 

Q      2.3  di   23.0 

or  18.9  wo  2.9 

ab  23.6  mtll.8 
an  19.2 


Punta  Luccia, 
Vulcano, 
.Eolian  Islands. 


L.  Rictriardi. 


G.  Mercalli, 
Gior.Min.,III.p.l02, 
1892. 


or  6.7 
ab  23.6 
an  20.6 


or  13.9 
I  ab  23.1 


di  10.5 
hy  21. 1 
of  6.3 
mt  0.9 
il  7.7 
ap     1.4 

di  6.8 
hy  19.2 
of  5.4 
mt  1.2 
il  7.9 
ap    2.6 


or  11.1  di    27.7 

ab  14.7  ol   13.3 

an  21.7  mt   5.8 

ne    l.J  ai»    1.4 

Q      1.9  di    25.3 

or    6.0  hy  10.4 

ab24.6  mt    9.5 
an  22.2 

or    7.2  di    25.4 

ab25.2  hy     5.3 

an  20.6  of     9.2 

mt    4.6 

11       1.8 


Pikonkorpi,  Kalvola,     A.  W.  ForHl)eor.  I  J.  J.  Sederholm,  i 

Finland.  j  '      FinlG.  rnd.,Bl.  18,    ' 

i  I      p.  49, 1890.  I 

Jalg:ul>a,  Olonez,  Loewinsc^m-         ,  Loewinson-Lessing, 

Russia.  '      Lessing.  I      T.M.P.M.,VI,p.294,  I 

.       1885. 


Goroschki,  Volhvnia,     W.  Tarassenko.    \V.  Tarasnenko, 
Russia.  '  I  cf.  N.J.,1899,I, 

,  ,      p.  463. 


Goroschki,  Volhvnia, 
Russia. 


W.  Tarassenko. 


Assab,  Massowa, 
Abyssinia. 


Colesbui)?,  Cape 
Colonv. 


Kilauea,  Hawaii. 


or  7.« 
ab  33.5 
an  18. 1 


di   1^.6  i  Kilauea,  Hawan. 

hv  7.7  I 
of  3.1  I 
mt  13.2  , 
ap     1.0  ; 


or    7.2  di  11.5  I 

ab  25.2  hy  15.0  I 

an  26. 7  mt  10. 2  ' 

il       0.8  I 

or     5.6  di  22.5 

ab  30. 1  ol      3. 5 

nn  22.0  mt    7.7 

ne    0.4  11      6.3 


or  13.9 
ab  14.7 
an  20.6 
no    5. 7 


di  17.7 
ol  8.7 
mt  7.9 
11  4.0 
ap     1.7 


I  or     8.3     di    14.4 

■     -     -  -      •         4^4 

12.1  1 
mt     4.6 
il       3.7  , 


Kilauea,  Hawaii. 
Kilauea,  Hawaii. 


I 

I  L.  Riccianii. 


1  Gridmore   and 
Halberstadt. 


O.  Silvestri. 


O.  Silvestri. 


O.  Silvestri. 


W.  Tarassenko, 
cf.  N.  J.,  1899, 1, 
p.  463. 


L.  Ricciardi, 
B.S.G.It.,V,p.58, 
1886. 

E.  Cohen, 
X.  J.  B.  B.,  V, 
p.  233,  1887. 

O.  Silvestri, 
B.  C.  G.  It, 
XIX,  p.  141,  1888. 

O.  Silvestri, 
B.  C.  G.  It., 
XIX,  p.  175,  1888. 

0.  Silve.«tri, 
B.  C.  G.  It., 
XIX,  p.  183,  1888. 


A.  B.  Lyons.      I  A.  B.  Lvons, 

;      A.  J.  8.,  II,  p.  424, 
I       1896. 


Mas  River,  Timor 
Island,  Dutch  East  | 
Indies.  i 


O.  Pufahl. 


iab28.9     hy 
I  an  24. 7     of 


or     7.2     di    13.3  i 
ab25.2     hy    5.0 
7.0     of    15.5  i 

mt    2.8  I 

il       3. 1 


I  an 


Cwkbum  Island, 
Antarctic. 


Cockbum  Island, 
Antarctic. 


G.  T.  Prior. 


G.  T.  Prior. 


I 


Basalt. 


L  ralite- . 
IK)rph\Tite. 

Variolite- 
aphanite. 

Olivine-gabbro. 


Olivine- 
pyroxene- 
svenite. 


Basalt. 


Olivine- 
diabase. 


Basalt. 


Basalt. 


I  Basalt. 


Basalt  (Pele's 
hair). 


A.  AVichmann,  ,  Basalt. 

Gest.  V.  Timor, 
Leiden,  1887,  p.  128.     j 

G.  T.  Prior, 
Min.  Ma^.,  XII, 
p.  89,  1899. 

G.  T.  I*rior, 

.Min.  Mag.,  XII, 
p.  89,  1899. 


Basalt  glass. 


Basalt. 


'  Basalt*'  in  T. 
M.  P.M.,  XII, 
p.  107, 1891. 


Sum  low,  due  to 
H,0-f. 

'»H,0+»'  in- 
crease. 

Sum  low,  due  to 
H,0+. 

'*H,0+''  in- 
crease. 


Sum  high.  Sp. 
gr.  low.  Near 
kentallenoee. 


Sum  low. 


Sum  high. 
MnO  high. 


MnO  high. 


Ignited  before 
analysis.  SO, 
from  fumarole 
action. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    BOCKS. 


CLASS  IIL     SALFEMANE— Continued. 

RANG  3.    ALKALICALCIC.    CAMPTOXASE. 


No. 

SiO, 

A1,0, 
16.87 

Fe,0, 
5.  24 

FeO   ' 

MgO 

CaO 

Na,0 

K^O 

H,0-f- 

H,0- 

CO, 

TiO, 
2.93 

P.O, 
0.34 

Mn(J     BaO 

Sum      Sp.  gr. 

1 

42.25 

10.  72  ; 

6.91  [  3.33 

3.96 

0.77 

5.58 

*i 
0. 43     none 

1 

'            1                1 
0.40    trace?!     99.84  | 

AL  I 

7.04 

1.65 

.032 

.149' 

.itw       .a'»9 

.059 

.008 

.035 

.002 

.006  i    

1 

2 

50.76 

12.83 

4.98 

10.09 

6.  67  1  9.  88 

3.52 

0.62 

0.87 

j 

1 
1 

100.22 

A3.  Ill 

.846 

.126 

.031 

.140 

.167         .177 

0. 5<) 

.006  1 

1 

1 
1 

3 

51.08 

15.  55 

7.71 

8.  55 

4.48  .  9.00 

3.29 

0.53  1 

n.  d. 

0.04 

, 

100.23 

A3.  Ill 

.851 

.  151 

.049 

.119 

.112 

.ItH) 

.0.53 

.006  ' 

1 

i 

4 

51.07 

14.93 

6.44  , 

5.98 

4.  84 

7.89 

5.04 

0.16 

1.73 

0.24 

1  i.a5 

1 
0. 19     0.  22 

100.38 

A1.I 

.851 

.  146 

.040  i 

1 

.083 

.121          .141 

.081 

.01*2 

1       .021 

.001  1       .003 

5 

51.01 

11.89 

1.57 

6.08 

8.87    10.  .36 

4.17 

0.15 

2.09 

0.  24  i             '  0.  98 

0.17     trace  1            :     99.35 

Bl.  II 

.850 

.117 

.010 

.085 

.222         .18.> 

.  Ot)M 

.002 

.012 

.001       — 

■ 

6 

51.58 

14.99 

2.04 

8.  36 

6.51  .  8.59 

3.  (W 

0.31 

2.  67  :  0.  34 

1.05 

0. 24     trac*e 

99.  76  '               ' 

A2.  II 

.860 

.147 

.C13 

.117 

.16:5;     .ir>3 

.050 

.003 

1                      .013 

1 

.002       . 

7 

51.28 

15.05 

2.42 

8.01 

6.  07      7.  08 

4.43 

0.12  1 

2. 96     0. 39 

1.  33 

0. 13     0.  25  1 

99.62  1 

A2.  II 

.855 

. :  I 

.015 

.111 

. 15J         . 127 

j 

.071 

.001  '■' 

! 

.017 

.001 

.004 

' 

8 

49.08 

14.68 

1.95 

9.63 

6.69    10.09 

4.60 

0.20  , 

1.18     6.28 

1.72 

0.  23 

0.15 

100.48  j 

A2.  II 

.818 

.144 

.012 

.134 

.167         .180 

; 

.074 

.002 

.021 

.002 

.002  •    •                                1 

i                       1 

9 

B2.  Ill 

46.11 

.769 

.15.97 

.156 

3.31  1 

.021 

9.16 
.  127 

8.35  !  8.49 

.iV.t         .151 

3.42 

.055 

0.63 

.006 

1.99 

!  0.54 

1 

.007 

0.47 
.003 

0.65 

.009  ; 

99.09  1 
(99. 10): 

I 

10 

52.73 

14.35 

4.37 

7.60 

5.  13     7.  26 

3.  57 

0.82 

1.33 

0.  22  I  2.  34 

0.46 

1 

trace    trace 

100.18 

2.872 

A2.  II 

.^6 

.141 

.027 

.106 

.  128          .  129 

.058 

.009 

1 

.003  i    

150 

11 

51.82 

11.66 

4.39 

5.46 

7.02  ;12.65 

3.38 

0.32 

1.25 

1. 01      0.  44 

, 

100.72 

3.008 

A2.  II 

.864 

.114 

.027 

.076 

. 175  1       . 226 

.055 

.003 

1 

.006 

12 

44.64 

13. 97 

5.69 

5.75 

9.78    11.50 

2.99 

0.43 

4.22  ' 

1  1.80 

100.77 

AS.  Ill 

.744 

.137 

.(r35 

.(WO 

.245         .205 

.048 

.004 

.022 

13 

53. 52 

13. 56 

4.93 

6.61 

7.  37      7. 39 

3.22 

0.68 

1.03  1 

1.84 

• 

100.05 

A3.  Ill 

.892 

.183 

.031 

.092 

.184         .132 

.051 

.007 

1 

'       .023 

'                 ' 

14 

41.  32 

12.27 

15.13 

7.36 

3.56    10.33 

4.19 

0.85 

4.38 

1  0.20     0.35 

0.97  1 

100.91 

B2.  Ill 

.689 

.120 

.094 

.102 

.089         .184 

.068 

.009 

!                       .004 

.007 

' 

15 

47.98 

j  12.52 

8.07 

7.09 

7.41    10.56 

3.  58 

0.58 

trace 

1.95     0.:i3 

100.07 

2.75 

A2.  U 

.800 

,       -^'^ 

.050 

.099 

.185         .188 

... 

.006 

— 

.014         .005 

1 

20° 

16 

47.53 

12.35 

8.32 

7.15 

7.18    11.54 

3.60 

none 

0.04 

1.98     0.28 

99.97 

3.11 

A24II 

.792 

.121 

.052 

.100 

.180         .'^06 

.058 

— 



.014  ,       .001 

2SP 

17 

47.51 

12.53 

8.08 

7.05 

8.40  :10.05 

3.  So 

none 

0.03 

j  2.05     0.28 

99.83 

3.02 

A2.  II 

.792 

.123 

.050 

.a«8 

.210 

.179 

.062 

'    — 

.015 

.004 

7KP 

8ALFEMANE OBNOSE. 
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ORDER  5.     PERFELIC.     GALLARE-Contin!ie<l. 

8UBKAXO  6.    PER80DIC.    ORNOSE. 


Inclutdve. 


Norm. 


I^joalitv. 


Analyst. 


Heferein;e. 


ZrO, 

none 

S 

trace 

CtjO, 

0.03 

V,lV 

0.07 

NlO^ 

0.01 

SrO 

none 

SO, 

trace 

(n 

trace 

F 

trace 

FeS, 

1.73 

CuS 

trace 

Cr^ 

O.M 

NiO 

0.10 

CI 

trace 

F 

trace 

Cr:A 

trace 

S 

U.32 

or 

4.4 

Sf 

2.6 

ab  33.5 

21.8 

an 

16.4 

mt 

7.4 

C 

8.  ft 

il 

5.4 

or 

3.3 

di 

25.9 

ab29.3 

Sf 

8.5 

an 

17.8 

7.3 

mt 

7.2 

Q 

3.7 

di 

15.6 

or 

3.3 

by 

12.8 

ab27.8 

mtll.4 

an 

26.9 

or 

1.1 

di 

17.7 

ab42.4 

hy 

6.5 

an 

17.5 

mt 

9.3 

il 

3.2 

or 

1.1 

di 

30.7 

ab  34.1 

ol 

11.4 

an 

13.1 

mt 

2.3 

ne 

0.9 

il 

1.8 

pr 

1.7 

Q 

2.5 

di 

13.6 

or 

1.7 

hy 

21.7 

ab  26.2 

mt 

3.0 

an 

26.1 

il 

2.0 

or 

0.6 

di 

11.6 

ab  37.2 

oY 

17.4 

an 

21.1 

1.9 

mt 

3.5 

il 

2.6 

or 

1.1 

di 

25.5 

ab  28.8 

ol 

12.9 

an 

18.9 

mt 

2.8 

ne 

5.4 

11 

3.2 

or 

3.3 

di 

10.6 

ab  27.8 

ol 

21.1 

an 

26.4 

mt 

4.1 

ne 

0.6 

il 

1.1 

ftp 

1.1 

Q 

4.3 

di 

10.1 

or 

5.0 

hy 

14.6 

ab  30.4 

mt 

6.3 

an 

20.6 

il 

4.5 

ap 

1.1 

Q 

0.9 

di 

37.8 

or 

1.7 

hy 

5.2 

ab  28. 8 

mt 

6.3 

an 

15.6 

il 

0.9 

Mars  Hill,  An)08took 
County,  Maine. 


Little  John  Island, 
Portland,  Maine. 


The  Dallw?, 

Columbia  River, 
Oregon. 

Forbestown, 
Butte  County, 
California. 

Grass  Valley, 
Nevada  County, 
California. 


Mitchell  Canyon, 
Mount  Diablo, 
California. 

Sulphur  Bank, 
Cfalifomia. 


Mount  St.  Helena, 
California. 


Omo,  Swe<len. 


Riidigheim,  Hanau, 
Rh.  Prussia. 


Rauenthal,- 
TaunuH  Mountains, 
Hesse-Naseau. 


or    2.2  di  26.4  Albacher  Hof, 

ab  18.3  ol    10.6  I  (iieMfipn 

an  23.6  mt    «.l  >!?*^r 

ne   3.7  il      3.4'  Ober  Hesse. 


W.  F.  Hille- 
l>rand. 


K.  C.  E.  Lord. 

H.  W.  Muth- 
niann. 

H.  N.  Stokes. 
H.  N.  Stoker. 


\V.  H.  Mel- 
ville. 


W.  H.  Mel- 
'  ville. 


W.  H.  Mel- 
ville. 


R.  Mauzeliu.«. 


T.  Petersen. 


L.  Milch. 


A.  Streng. 


Q      6.9  di    12.7  I 

or     3.9  hv  17.3  | 

ab  26. 3  mt    7. 2 

an  20.9  il      3.6  ; 

or    5.0  dl    21.3 

ab  26.2  wo    2.5  ; 

an  12.0  mt  21.8 

ne    5.1  ap    2.3 


Lon<iorf,  Vogelsberg,     A.  Streng. 
Hesse.  ! 


Gedem, 
Hesse. 


Vogelsberg,     J.  M.  Le<lroit. 


or  3.3 
ab  30.4 
an  16.4 


ab  .SO.  3 
an  17.5 


ab32.5 
an  17.0 


dl    18.5 
hy  12.1 
of     3.0  I 
mt  11.6  I 
ap     4.6 

di  21.8 
hy  12.4 
ol  1.0 
mt  12.1 
ap     4.6 

di    15.1 
hy  14.1  I 
ol     4.4  ; 
mt  11.6 
ap     4.9  i 


Pianeti,  Rovereto,  Ty- 
rol. 


Pradaglia,   Rovereto, 
Tyrol. 


P.  Giacomelli. 


P.  Giac^omelli. 


H.  E.  Gregory, 
B.  U.  S.  G.*S.,  1«5, 
p.  179,  1900. 


'  E.  C.  E.  I^rd, 
,       A.  G.,  XXII, 
,       p.  .341,  1898. 

I  K.  Oebl>eke,  N.  J., 
I       1885,  I,  p.  22(>. 

■  li.  W.  Turner, 

17A.  R.U.  S.G.  S.,  1, 
I       p.  731,  1896. 

\V.  Lindgren, 
17A.R.U.S.G.S.,II, 
p.  m,  1896. 

W.  H.  Melville, 
B.  G.  S.  A.,  II, 
,       p.  412,  1891. 

I  G.  F.  Becker, 
:      M.  r.  S.G.  S.,  XII!, 
p.  99,  1888. 

G.  F.  Becker, 
I      M.  r.  S.  G.  S.,  XIII, 
I       p.  98,  1888. 

A.  Cederstr(')m, 
:      G.  F.  F.,  XV, 
p.  108,  1893. 

T.  Peterwn,  cf.  N.  J:, 
1894,  I,  p.  460. 


L.  Milch, 
Z.  D.  G.  G.,  XLl, 
p.  4;50,  1889. 

A.  Streng, 
Ber.  Ol)erh.  Ges"., 
XXIX,  p.  W),  1893. 

A.  Streng,  N.  J., 
1888,  II,  p.  217. 


Author's  name. 


r)ial)a»*e  glann. 


Diabase- 
l)orphyry. 

Basalt. 


Uralite-diorite. 


I)iabase. 


Dialmw. 


pHeudiMliabaKc. 


pHeudo<liabase. 


Grnoite. 


Basalt. 


1  »iabase. 


Basalt. 


Basalt-ob.'^idian. 


Remark> 


Sum  low. 


Not  fresh. 


Sum  low. 


J.  M.  Le<iroit, 
Ber.Oberh.Ges.XXIV,; 
p.  152,  1886. 

P.  Giai'omelli, 
Soc.Alp.Trident.XIX,' 
p.  407, 1894. 


Trachvdolerite. 


Basalt. 


Manzano, 
Tyrol. 


Rovereto,  |  P.  Giacomelli. 


P.  Giacomelli,  Basalt. 

Soc.Alp.Trident,XlX, 
p.  409,  1894. 

P.  Giacomelli,  Basalt. 

S.)C.Alp.Trident,XlX,' 
p.  410,  1894. 


Nearly  in 
Onler4. 


I)rie<l  before 

analvsis. 
H,0=1.56. 

Dried  }>efore 

analysis. 
H,O=0.95. 

Drieil  Iwfore 

analysis. 
H,0=2.35. 
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3 

A8.  Ill 

4 

A3.  Ill 

5 

Al.  I 

6 

A8.  Ill 

7 

Al.  1 


CHEMICAL    ANALYSES   OF   IGNEOUS   BOCKS. 
CLASS  III.    8ALFEMANE— Continued. 

RANG  8.    ALKAUCALCIC.    CAMPTONASB-Contlnued. 


No. 

SiO, 

AlA 

Fe,Os 

FeO 

MgO  1  CaO 

Na,0 

K,0 

H,0-f  H,0-    CO,  1  TiO, 

PA 

1.56 

MnO 

BaO 

Sum 

Sp.gr. 

18 

46.18 

13.45 

8.18 

7.01 

7.35   12.26 

3.05 

0.57 

1 
;             trace 

1           1 

0.31 

99.92 

3.01 

A2.II 

.770 

.132 

.061 

.097 

.184         .219 

.019 

.006 

1 
! 

■^— 

.011 

.004 

2QP 

19 

45.76 

13.50 

8.43 

6.96 

7.38   12.19 

3.09 

0.55 

1. 72     0. 35 

99.93 

8.05 

A2II 

.763 

.132 

.052 

.097 

.185 

.218 

.060 

.006 

.012 

.006 

! 

209 

20 

51.63 

12.10 

8.67 

3.10 

9.40. 

9.17 

3.10 

0.30 

2.47 

0.26 

0.30 

101.08 

Bl.  II 

.861 

.119 

.054 

.(MS 

.235 

.163 

.050 

.003 

.061         .002 

.004 

21 

49.88 

13.79 

9.65 

2.61 

6.12 

9.59 

3.30 

0.17 

8.97 

0.26 

0.67 

100.26 

Al.  I 

.831; 

1 

.135 

.060 

.036 

.158 

.171 

.053 

.002 

.060 

.002 

.010 

RANG  4.    DOCALCIC.     AUVERGNA8E. 


1 

46.86 

13.96 

5.23 

4.67 

Al.  I 

.781 

.137 

.032 

.065 

2 

50.03 

14.08 

2.92 

6.11 

Al.  I 

.834 

.138 

.018 

.086 

3 

47.5 

15.6 

2.6 

7.1 

A8.  ni 

.792 

.163 

.016 

.099 

4 

53.63 

14.17 

1.46 

8.07 

B2.  Ill 

.894 

.139 

.009 

.112 

7.69 

9.42 

1.85 

2.02 

3.43 

1.29 

2.19 

1.13 

0.15 

trace  :  0. 03 

99.92 

.192 

.168 

1 
.080  1 

.021 

.014 

.001 

■ 

10.73 

7.46 

1.46 

2.64 

3.70 

0.61 

0.42 

0.08 

0.04 

100.28 

.268 

.183 

.023 

.027 

.008 

.006 

.001 

- — 

11.7 

9.8 

1.4 

1.5 

2.4 

99.7 

2.96 

.293 

.175 

.022  1 

1 

.016 

7.05 

8.52 

1.80 

2.03  , 

2.01 

0.93 

trace 

100.29 

2.789 

.176 

.151 

.029 

.021 

.006 

6P 

RANG  4.     DOCALCIC.    AUVERGNASE  . 


1 

47.20 

j 
18.64  1 

1.96  . 

A3.  Ill 

.787 

.182 

1 

.013  ; 

1 

2 

46.  29  i  17. 16  ' 

1  ■ 

2.57 

A3.  Ill 

.772 

.168  1 

.016 

■  45. 66  I  16.  26 


.761 


.159  I 


44.  79  I  15. 18 

.747  .14H 

49.  63     14. 40 


.827 

i  46.59 
I         .777 

'  52.40 

.873 


I 


.141 

17.55 

.172 
13.55 

.133 


2.97  1 

.019 

4.13  ! 

I 

.025 

2.85  ! 

.018 


6.82 
.094 

9.87 

.138 

8.51 
.118 

8.21 

.114 

8.06 
.112 


1.68 

10.46 

.011 

.145 

2,73 

9.79 

.017 

.137 

8.28 

11.52 

2.91 

0.28 

1                             • 
1.44                            1  0.84 

99.89 

2.02 

.207 

.205 

.047 

.003 

1 

.010 

7.79 

12.04 

2.21 

0.16 

0.51 

1.21 

99.81 

3.06 

.195         .215 

.035 

.002 

1 

.015 

10.21 

12.25 

1.34 

0.31 

0.92 

1.39 

99.82 

3.04 

.255 

.219 

.021 

.003 

.017 

7.93  |14.10 

2.18 

0.30 

1.33 

1.84 

99.99 

3.04 

.198  I      .251 

1 

.085 

.ae 

1             1 

'       .  023 

7.25 

9.28 

2.47 

0.70 

1.47     0.27  ;  1.36  1  l.m 

0.25 

0.17 

trace? 

100.17 

.181         .166 

.040 

.006 

'                                      .021 

.002 

.002 

7.76 

10.64 

3.31 

0.72 

0.07     0.10  1            1  1.41 

100.29 

3.047 

.194 

.190 

.053 

.006 

.017 

no 

5.53 

10.01 

2.32 

0.40 

1.05 

0.62  , 

1.08 

0.12 

0.26 

trace? 

99.99 

.138 

.178 

.087 

.004 

.014 

.001 

.004 

— 

SALFEMANE AUVERGNOSE. 
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ORDER  5.    PERFELIC.    GALLARE— Continued. 
SUBRANG5.    PERSODIC.    ORNOSE-ConUnued. 


Inclusive. 

Norm.                      Locality. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

or    3.3 
ab25.7 
an  21.4 

di  23  6  ■  Valle  del  Parol,  Ro- 
Sf    III      vereto,  Tyrol. 

mt  11.8 
ap     3.6 

P.  Giaconielli. 

P.  Giacomelli, 
Soc.Alp.Trident,XIX, 
p.  407,  1894. 

Basalt. 

Dried  before 

analysis. 
HjO=1.27. 

or    3.3 
ab26.2 
an  21.1 

di  22.7     Tienio,  Rovereto, 
o¥   J:l        Tyrol. 

mt  12.1 
ap    4.0 

P.  Giacomelll. 

• 

P.  Giacomelli, 
Soc.Alp.Trident,XIX, 
p.  405,  1894. 

Basalt. 

Dried  before 

analysis. 
H,0=1.34. 

0.07 
0.03 
trace 
0.48 

Q      4.7 
or    1.7 
ab26.2 
an  18.3 

di    21.0 
hy  13.8 
mt    3.0 
il       4.8 
hm   6.4 

Waianae,  Oahu,  Ha- 
waii. 

A.  B.  Lyons. 

A.  B.  Lyons, 
A.J.S.,II, 
p.  424,  1896. 

Basalt. 

Sum  high. 
Dried  before 

analysis. 
H,0  4-  =0.33. 
H,O-=0.47. 

|0. 

0.09 
0.02 
trace 
0.14 

Q     6.6 
or    1.1 
ab  27.8 
an  22.2 

di    16.9 
hm   7.5 
11      5.5 
hn    9.7 
pf     1.9 

Koolan  Range,  Oahu, 
Hawaii. 

A.  B.  Lyons. 

A.  B.  Lyons, 
A.  J.  8.,  II, 
p.  424,  1896. 

Basalt. 

Dried  before 

analysis. 
H,0-h=L14. 
H,0-=1.84. 

SUBRANO  2.    SODIPOTASSIC. 


F 

trace 

Q     0.5 

di    18.0 

SrO 

trace 

or  11.7 

hy  13.3 

LM> 

trace 

ab  15.7 

mt    7.4 

,  an  23.9 

il      2.2 

g^ 

trace 

1  or  15.0 

di    10.2 

trace 

ab  12. 1 

hy  26.6  1 
of     2.2  1 

1  an  24.5 

1 

mt    4.2 

11       1.2  1 

ap     1.0  ; 

Cr,0, 

0.1 

or    8.9 

di    13.5  ' 

ab  11.5 

hy  11.9  ; 
of   15.8  1 

1  an  32.0 

1 

mt    3.7  i 

80, 

0.62 

,  Q      5.6 

di    10.0 

CI 

trace 

or  11.7 

hy  27.3 

ab  15.2 

mt    2.1  1 

an  24.7 

ap    1.9 

Meriden,  Connecticut. 


South  Boulder  Creek, 
Montana. 


Boi  Damhain,  Loch 
Garabal,  Scotland. 


Radicofani,  Tuscany. 


H.  N.  Stokes. 


L.  G.  Eakins. 


J.  H.  Player. 


L.  Riccianli. 


B.  K.  Emerson, 
B.   G.  S.   A.,   VIII, 
p.  77, 1897. 


G.  P.  Merrill, 
Pr.  U.  S.  Nat.  Mus., 
XVII,  p.  670,  1896. 


Diabase  pitch- 
stone. 


Dakyns  and  Teall, 
Q.  J.  G.  S.,  XLVIII, 
p.  115,  1892. 

G.  Mercalli, 
Att.  Soc.  Ital.,  Milano, 
XXX,  p.  371,  1887. 


Lamprophyre. 


Biotite-diorite. 


Andesite. 


I 


Not  fresh. 

Near  kentallen- 
ose. 

Also  in  M.  U.  8. 
G.S.,  XXIX, 
p.  437, 1898. 


One  decimal. 


SUBRANG  3.    PRESODIC.    AUVERGNOSE. 


or 

1.7 

di 

16.6 

ab21.5 

ol 

15.9 

an 

36.7 

mt 

8.0 

ne 

1.7 

11 

1.5 

or 

1.1 

di 

19.6 

ab  18.3 

hv 

2.4 

an 

36.4 

ol 

mt 

il 

16.8 
3.7 
2.2 

or 

1.7 

di 

19.3 

abll.O 

hy 

11.2 

an 

37.5 

oi 
mt 
11 

11.2 
4.4 
2.6 

or 

1.7 

di 

31.8 

ab 

12.6 

ol 

9.6 

an 

30.6 

mt 

6.8 

ne 

3.1 

il 

3.6 

SO, 

none 

Q 

1.5 

di 

16.6 

CI 

0.07 

or 

4.4 

hy 

19.8 

F 

trace 

ab21.0 

mt 

4.2 

FcS, 
NiO 

0.22 

an 

25.9 

il 

8.2 

0.04 

or 

4.4 

di 

18.8 

abl&8 

ol 

18.8 

an  80. 9 

mt 

2.6 

ne- 

6.0 

il 

2.6 

FeS, 

0.18 

Q 

6.7 

di 

19.7 

NIO 

trace 

or 

2.2 

hy 

18.1 

SrO 

none 

ab  19. 4 

mt 

3.9 

UtO 

none      ' 

an 

25.6 

11 

2.2 

Green  Point,  Mon be- 
gan Island,  Maine. 


Monhegan  Island, 
Maine. 


Monhegan  Island, 
Maine. 


Seal  Ledge,   Monhe- 
gan Island,  Maine. 


Mount  Ascutney,  Ver- 
mont. 


Salem  Neck,  Essex 
County,  Massachu- 
setts. 

Pine  Hill,  South  Brit- 
ain, Connecticut. 


E.  C.  E.  Lord. 


E.  C.  E.  Lord. 


E.  C.  E.  Lord. 


E.  C.  E.  Lord. 


W.    F.    Hille- 
brand. 


H.  8.  Washing- 
ton. 


W.    F.    Hille- 
brand. 


E.  C.  E.  Lord, 
A.  G.,  XXVI, 
p.  340,  1900. 

E.  C.  E.  Lord, 
A.  G.,  XXV, 

p.  346,  1900. 

E.  C.  E.  Lord, 
A.  G.,  XXVI, 
p.  346,  1900. 

E.  C.  E.  Lord, 

A.  G.,  XXVI, 

p.  340,  1900. 

R.  A.  Daly, 

B.  U.  S.  G.  S.,  148, 
p.  70,  1897. 

H.  S.  Washington, 
J.  G.,  VII, 
p.  285,  1899. 

W.  H.  Hobbs, 
B.  U.  8.  G.  S.,  168, 
p.  35,  190^ 


Gabbro-diorite.     Sp.gr.  3.02? 

I      Near  hessoee. 
'  6  specimens. 

Beerbachite.       .  6  specimens. 


Malchite.  |  5  specimens. 


Hornblende- 
gabbro. 


Diabase. 


I 


Camptonite. 


Olivine-basalt. 
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CHEMICAL    ANALYSES    OF   ION  ECUS    BOCKS. 

CLASS  III.    SALFEMANB-Continited. 
RANG  4.    DOCALCIC.    AlT^'ERONA8E-Contlnued. 


No. 


SiO,      A1,0,  I  Fe,0,  '    FeO 


I 


8 

B3.  IV 

9 

Al.  I 

10 

A8.  Ill 

11 
A2.  II 

12 
B3.  IV 

13 
B3.  IV 

14 
A3.  Ill 

15 
B3.  IV 

16 

A3.  Ill 

17 
Al.  I 

18 
Al.  I 

19 
A3.  Ill 

20 
A2.II 

21 

A2.  II 

22     • 

A3.  Ill 

23 

A3.  Ill 

24 

B3.  IV 

25 

A3.  Ill 


46. 85  18. 00  6. 16 

.781           .176  !  .039 

44. 97  15.  38  2.  29 

.7fiO           .150  .014 


8.76 


MgO     CaO     Na,0      K,0    ]  H,0-  H,0-    CO,     TiO,     P^O^  '  MnO     BaO       Sum 


.1- 


Sp.gr. 


51.36 

.85fi 

51.68 
j        .861 

I  48.02 

I         .800 

i  46.  85 

.781 

•16.68 

.778 

5l'.  31 

.855 

50.88 

.848  ^ 

'  46.91  : 

i         .782  ' 


16.  25 
.159 

15.  87 

17. 50 
.171 

19.  72 

.iy;{ 

17.12 

.168 

13.(54 

.134 

13.17 

A'29 

15.85 

.155 


47.90  !  15.60 


.ir^l 


.  I 


! 


.798  I 

51.  46  . 

.85f* 

48. 23  i 

.804 

44.29 

.738 

48.35 

.806 

47.96  ' 

.799 

49.65 

.828 

49.07 

.818 


14.  35 


.140 

18.26  I 
.179 

17.46 

.171 

15.  40 
.r>i  ' 

16.  a5  ' 

.165  i 

16.36 

.160  . 
17.21  I 


2.14 

.01.3 
1.46 

.009 

1.80 
.011 

3.22 

.QrM 

2.  IS 
0.14 

0.52 

.003 

1.11 
.007 

2.86 

.018 

3.  69 
.023 

3.90 

.024 

1.26 

.008 

3.82 

.024 

4.04 

.02,5 

I 

4.33 

.027  ; 

4.39  : 

.027  I 

I 

0.46  ' 


8.43    10.17  2.19  0.09 

.122  I       .211         .182  .035  .001 

12.39  110.89     7.50  3.02  0.56 

.172  ■      .272  i      .134  '  .048  .006 

i 

8.24  ,  7.97  ilO.27  1.54  1.06 

.114         .199         .184  .025  .011 

8.43  I  7.84    11.08  1.86  0.34 

i 

.117  j       .196         .198  .030  .003 


0.30 


0. 65  i  0. 10 


I 


i  100.95 

I        ,        !        I 

0.  23     1. 18  •  0. 14  .  0.  22  .  trace?]     99. 64 

.015         .001         .003  '     I 


3.097 


1.33 


0.15  '  0.16 


0.79 


0. 09 


0.72  j  0.12     0.15 
.009         .001         .(Xrj 


.111  .194  I      .234 

7.61  10.34    13.46 

.106  .2.V.>  j      .240 

8.49  12.73    12.41 

.118  .31N         .221 

9.66  13.05  jlO.  19 

I 


0.56 


7.83   10.21    13.16       1.48  trace 

.lOS         .255         .235  .024         

7.99     7.75    13.10       1.56  0.09 

.025  .001                      I 

I 

1.75  trace  .    0.8.S  i 

.028  :  — 

1.40  0.32       n.  d. 

.022  .003 

1.17  0.31       0.14              ' 

.135         .326         .182           .019  .003 

9.95  i  7.01  ;  9.62  I     2.a=>  0.69        1.62     0.24 

I 

.139  ,       .175         .171            .043  .007 

I  : 

8.41      8.11      9.99       2.05'  0.23       2.34     0.15     0.  :iS 

.117  '      .203         .178           .033  ■  .002 


trac(»    trace 


trace    trace    tra<'e 


5.28  :  9.54     9.08       2.92       0.24       3.30 

I  I 

.074         .239  ,       .161  .017  i         .003 


0.20 


trace 


100.28 


99.86 


100.79 


100.84 


100.02 


100.82 


99.  67 


3.069 


2.03     0.26     0.22    tract?      W.l 


.025         .t»02         .OlK?  I 


I 


0.82     0.13     0.17 

.010         .001         .0(>2 


0. 05 


6.  10    10.  84  ;  9.  39  I     1.  34  ,     0.  73  ,     2. 00     0.  26     0.  43      1 .  00     0.  07 


.085         .271 

10.  35     7.  03 

.144         .176 

4.63   11.61 
.OtVI         .290 


4.17 

.058 


9.15 

.229 


.169  >         .003 


7.19     8.00 

.100         .200 

12. 18     3. 60 

.170  !      .090 


! 

.168  ■  .021  '         .007 

I 

8.68  2.19       0.71       4.11     0.21 

.155 1  .(m        .008  ; 

I 

10.38       1.87       0.a5       3.60     

.185  .030           .004 

13.25  '     1.25  '    0.30  i     2.89     

.236  .020  I         .003 

I 

9.18  2.49       1.17       2.39 

.164  .040           .013 

I  i 

9.66  2.96  I   trace       1.55 

.172  .048 


UX).  12 


100.27 


vn).  91 


.012  I       .(fOl 


0.08 


0.08 


1.40     0.20     trace     none  I  100.45 
.017  j,     .001  '    —        — 

1  100.31 


I 


100.  23 


100.82 


2.70 


trace 


99.89 


I 
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Inclusive. 


Nonn. 


Local  itv. 


NIO 
8rO 

NiO 


I  or     0.6     di     9.5 

ab  W.3     hy  16.6 

I  an  38.9     of     7.8 

mt    9.0 


Wilmurt  Lake,  Ham- 
ilton Countv,  New 
York. 


0.06 

trace 

0.02 

0.02 

trace 

trace 

0.03 


^l  ^'^  ^\  II  Elizabethtown, Eesex 
S^U;?  tV2  County,  New  York, 
ne   2.3     il       2.3 


Analyst. 


C.H.Smyth,  jr. 


W.     F.    Hille- 
brand. 


Reference. 


I  Author's  name. 


C.  H.  Smvth,  jr., 

A.  J.  S.;  XLVIII, 
p.  61,  1894. 

J.  F.  Kemp, 

B.  U.  S.  G.  S.,  168, 
p.  37,  1900. 


Gabbro. 


I 


Q  2.0 
or  6.1 
ab  13.1 
an  34.2 

Q  2.9 
or  1.7 
ab  15.7 
an  33.9 

ab  12.0 
I  an  40.9 


or  0.6 
ab  1."?.  1 
an  43.9 


ab  14.7 
an  38.9 


ab  11.5 
an  30. 3 


or  1.7 
ablO.O 
an  29. 7 


h^  of?     Watchunp  Mountain, 
mt  2.0        Orange,  New  Jersey. 


I 


dl    17.2  ' 
hy  24.3 
mt    2,1 
il       1.4 


Rocky  Ridge,  Mary- 
land. 


I 


L.  G.  Eakint*.     |  J.  P.  Iddings, 

:      B.  U.  S.  G.  S.,  150, 
j  .    p.  255,  1898. 

E.  A.  Schneider.!  J.  S.  Diller, 

B.  U.  S.  G.  S.,  148, 


Diabasic  norite. 


Basalt. 


Diabase. 


di   20.0     Baltimore  area, 
^f  If^  ,      Maryland, 
mt    2.6 

dl    17.3,  Baltimore  area, 
Ji>'  ^J;:}  I      Maryland, 
mt    4!6 

o?  18.9  I      "lore,  Maryland, 
mt    3.2 

di  25.1  I  The  Twins, 

oi^    9!o        9.V^P!^R®^    County, 


mt   o!7  !      Virginia. 


dl  16.9 
hy  35.4 
ol  4.3 
mt    1.6 


I 


The  Twins, 
Culpeper 
Virginia. 


County, 


ZrO. 

If 

SrO 

none 

none 

0.01 

0.03 

0.U3 

trace  ? 

or    3.9 
ab22.6 
an  29.2 

di  15.1 
hy  8.1 
ol  10.7 
mt  4.2 
il       3.8 

Cr,Os 
NiO 

trace 
0.10 

Q      0.3 
or    1.1 
abl7.3 
an  32. 8 

di  13.5 
hy  24.8 
mt  5.3 
11       1.5 

Q      1.0 
or    1.7 
ab21.6 
an  25. 3 

dl  15.7 
hy  22.8 
mt    5.6 

or    3.9 
nb  11.0 
an  42.0 

dl  3. 9 
hy  29. 9 
of  2.9 
mt  1.9 
il       1.8 

or    4.4 
ab  18. 3 
an  35.6 

di  6. 1 
hv  10.0 
of  18.3 
mt  5.6 
il      2.6 

or    2.2 
abl5.7 
mi  32. 5 

dl  1.5.0 
hy  21.1 
ol  4.3 
mt    5.8 

Hump  Mountain, 
Mitchell  County, 
North  Carolina. 


Sec.l3,T.47N.,R.46 
\V.,  Penokee-liego- 
bicReg.,  Michigan. 

Sturgeon  Falls, 
Menominee  Valley, 
Michigan. 


L.  McCav. 


L.  :McCav. 


L.  McCav 


W.  G.  Brown. 


W.  G.  Brown. 


W.     F.    Hille- 
brand. 


T.  M.  Chatard. 


K.  B.  Riggs. 


Crystal  Falls,  Michi-  |  G.  Steiger. 
gan- 


Mansfield,  Crystal 
Falls  District, 
Michigan. 

Upper  Quinnesec 
Falls,  Menominee 
River,  Wisconsin. 


Ci.  Steiger. 


R.  B.  Riggs. 


^    V  i    i^   ?J"  \  I  Lower  Quinnesec 
Hbio-S    mrtii      Fall8,.Menominee 
an  39.5  ,       River,  Avisconsm. 


or    7.2      di  12.8 
ab  21.0     hy  16.1 


an  29.7 


ab  25.2     dl 
an  33.6     hi 


5.3 
6.3 


Frogrock  Lake, 
>finne8ota. 


12.2 
19.7 


Bashitanaqueb  Lake, 
Cook  County,  Min- 
0.7  '■      nesota. 


I  R.  B.  Riggs. 

i 

'  Do<ige  and  Si- 

I      dener. 

A.  D.  Meeds. 


I       p.  90,  1897. 

(i.  H.  Williams, 
B.  U.  S.  G.  S.,  28, 
p.  39,  1886. 

G.  H.  Williams, 
B.  U.  S.  (i.  S.,  28, 
p.  39,  1886. 

G.  H.  Williams, 
B.  U.  S.  G.  S.,  28, 
p.  37,  1886. 

Campbell  &  Brown, 
B.  G.  S.  A.,  II, 
p.  346,  1891. 

Campbell  &  Brown, 
B.  G.  S.  A.,  II, 
!>.  346,  1891. 

A.  Keith, 
B.  U.  S.  G.  S.,  168, 
p.  52,  1900. 


C.  R.  Van  Hise, 
M.  U.  S.  G.  S.,  XIX, 
p.  357,  1892. 

G.  H.  W^illiams, 
B.  U.  S.  G.  S.,  62, 
p.  76,  1890. 

J.  :M.  Clements, 
J.  G.,  VI,  p.  382, 
1898.     Corrected. 


C.  R.  Van  Hise, 
B.  U.  S.  G.  S.,  168, 
p.  68,  1900. 

G.  H.  Williams, 
B.  U.  S.  G.  S.,  62, 
p.  104,  1890. 

G.  H.  W-illiams, 
B.  U.  S.  G.  S.,  62, 
p.  89,  1890. 


Remarks. 


Sum  high. 


Not  described. 


Gabbro-diorite.    19  specimens. 


Gabbro. 


Gabbro-diorite. 


Hypersthene- 
*dial>a.'<e. 


Olivine- 
hj^'persthene- 
diabase. 

Diorite. 


Diabase. 


Gabbro. 


23  specimens. 


Sum  high. 


Dried  at  105®. 
Altered. 


Bronzite- 
!      norite. 


!  Also  in  M.  V.  S. 
G.S..XXXVI, 
I     p.  245,  1899. 


Metadolerite.        Not  fresh. 


M.  E.  Wadsworth, 
I      B.  G.  Nh.  S.  Minn., 
I      p.  126,  1887. 

i  N.  H.  W^inchell, 

21  A.  R.  G.  Nh.  S. 
I      Minn.,  p.  151,  1893. 


I  Greenstone. 
(Diabase.) 


(iabbn)- 
diorite. 


Porphyrite. 


Gabbro. 


Not  fresh. 
Dried  at  105*». 


Dried  at  105*». 
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OHEHIOAL   ANALYSES   OF   IGNEOUS    ROOKS. 


CLASS  III.    SALFEMANE— Continued. 
RANG  4.    DOCALCIC.     AUVEBGNASE-Continued. 


No. 

SiO, 

AlA 

Fe,0, 

FeO 

MgO    CaO 

NajO 

K,0 
none 

H,0-|-  H,0- 

CO, 

TiC), 

PA    MnO    BaO 

Sum 

Sp.gr. 

26 

49.56 

17.81 

2.76 

9.48 

5. 93  1  9.  70 

2.87 

1 
0.50 

0.48 

0.57  ;  0.06  ' 

99.82 

2.967 

A2.  II 

.826 

.176 

.017 

.133 

.148  1     .173 

.047 

.006 

.004         .001 

27 

45.66 

16.44 

0.66 

13190 

11.57  1  7.23 

2.13 

0.41 

1 
0. 83     0. 07 

0.92 

0.05  '  trace  j 

100. 03 

Al.  I 

.761 

.161 

.004 

.193 

.289         .129 

.0^ 

.004 

.011 

'      i 

28 

43.50 

18.06 

7.52 

7.64 

3.47  113.39 

2.00 

1.30 

1 

L22  , 

1 

2.10 

1 

1 

100. 20 

A3.  Ill 

.726 

.177 

.047 

.106 

.087 

.239 

.032 

.014 

.026 

:          1 

29 

42.03 

13.60 

7.55 

6.65 

6.41 

14.15 

1.83 

0.97 

1.08 

; 

3.70 

0.57 

99.23 

A2.  II 

.701 

.183 

.W8 

.093 

.160j      .262 

.030 

.010 

.046 

.004  ■               j 

30 

45.71 

10.80 

4.43 

9.35 

1 
13.75  jlO.48 

1.58 

0.85 

0.97  1 

1.83 

0.11     0.17     trace 

100.13 

A2.  II 

.752 

.100 

.028 

.130 

.344 

.187 

.025 

.009 

.028 

.001         .002  i     

31 

47.17 

17.85 

7.42 

1.18 

6.54 

10. 12 

2.94 

0.56 

0.65  ! 

2.13 

i 

0. 20  ;  none  | 

100.55 

A2.  II 

.      .786 

.175 

.046 

.015 

.uv. 

.180 

.047 

.OOrt' 

! 

.027 

.001     —  ! 

1 

32 

47.54 

16.73 

6.69 

6.67 

1 
6.  38  ,  8.  74 

2.81 

1.10 

0. 36  ' 

2.76 

0. 51     0. 19     0. 03 

100.51 

A2.  n 

.792 

.164 

.042 

.093 

.IGo'       .156 

.045 

.012 

.084 

.004         .003  !    

33 

5L32 

15.28 

0.47 

8.59 

1 

7.25   11.58 

1 

2.92 

0.22 

0. 95     0. 06 

1.23 

0. 25     0. 16 

none 

100.28 

A2.  II 

.855 

.150 

.003 

.120 

.181  1      .207 

1 

.047 

.002 

' 

.016 

.002         .002 

34 

50.89 

16.70 

3.86 

4.69 

8.49  111.  72 

2.61 

0.32 

0.41  ,  

0.79 

0.09     0.13  i  trac^e 

100.76 

A2.  II 

.848 

.164 

.024 

.065 

.212  '       .209 

.042 

.003 

.010 

.001  j      .002      — 

35 

47.93 

18.51 

2.07 

7. 25 

9.03   11.14 

2.28 

0.24 

0.76  1 

none 

0.73 

0.11     0.20  i 

100.25 

A2.II 

.799 

.181 

.013 

.101 

.226         .199 

.037 

.003 

1 

! 

.009 

.001         .008  i 

36 

44.77 

17.82 

5.05 

6.  95 

1 

8.22    10.36 

2. 13  ^ 

0.92 

2.64 

0.53 

0.  72     trace  i 

100.11 

A2.II 

.746 

.175 

.032 

.097 

.206  ,       .185 

.034 

.010 

.007 

.006  j    i 

37 

48.26 

14.83 

3.27 

5.97 

8.77    11.38 

1.57 

1.13 

3.37 

0.10 

1.24  1  0.51 

0. 25  1  0. 15     0. 05 

100.85 

A1.I 

.804 

.14.5 

.020 

.088 

.219         .203 

.026 

.011 

J      .006 

.002  !      .002       

38 

52.06 

14.34 

2.11 

7.74 

9.  26     8. 05 

1.74 

0.73 

2.90 

0.59 

0.47 

0. 13  1  trace 

100.12 

A.  II 

.868 

.140 

.013 

.107 

.232         .144 

.028 

.008 

.006 

1 

.001       

39 

49.36 

16.35 

2.93 

8.55 

7.06   10.08 

2.67 

0.82 

0.65 

0.22 

0.98 

0. 30  '  0. 19     0. 04 

100.25 

A1.I 

.828 

.160 

.018 

.119 

.177  ;       .180 

1 

.043 

.009 

.012 

.002         .003  1    

40 

52.18 

15.44 

4.26 

5.10 

'  8. 89  1  8. 57 

2.11 

0.55 

2.16 

trace 

tn  c '             1 

99.26 

2.848 

B3.IV 

.870 

.151 

.027 

.071 

.222!      .153 

.034 

.006 

— 

—               1 

1 

41 

52.78 

13.66 

2.40 

8.64 

;  7.95     9.52 

2.34 

0.20 

1.89 

1 
1  none 

0.23 

none    0.11 

99.72 

A2.n 

.880 

.184 

.016 

.120 

!      .199        .169 

.037 

.m 

'                     .003 

.002  1 

42 

52.16 

14.72 

4.11 

7.18 

1  9. 44  1  8. 44 

1.49 

0.32 

L06 

none  :  0. 42 

0.06  1  0.48 

100.17 

A2.II 

.869 

.144 

.020 

.100 

.236 

.150 

.024 

.008 

.005 

.007 
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ORDER  5.    PERFELIC.    GALLA  RE— Continued. 
SUBRANG  3.    PRESODIC.    AUVERGNOSE— Continued. 


Inclusive. 


Norm. 


f^ 


SO, 

NaCl 

FeS, 


8O3 

L1«0 

Fe 


SrO 
LifO 


trace 
trace 


SrO 
LisO 


trace 
trace 


NIO 
SrO 
LljO 


0.05 

none 

none 


FeSs 


0.29 


ab24.6     di     6.4 

an  85.6     hy  26.1 

mt    3.9 

il      0.9 

ap     1.7 


Locality. 


I 


Analyst. 


Reference. 


Sec.  26,  T.  64  N.,  R.  8 
W.,  Minnesota. 


trace 
0.16 

or    2.2 

ab  17.8 

i  an  34.2 

di      1.4 
hv  10.1 
of   30.3 
mt    0.9 
il      2.6 

Birch  Lake, 
Minnesota. 

;  or    7.8 
ab  12. 1 
an  37.0 
ne    2.6 

di    24.1 
ol      1.1 
mt  10.9 

11      4.0  j 

Magnet  Cove, 
Arkansas. 

0.08 
0.03 
0.56 

or    5. 6 

ab  12.6 

;  an  25.9 

ne    1.7 

dl    31.8 
ol      0.9  . 
mt  11.1  ! 
il       7.0 
ap     1.2 

Fourche  Mountain, 
Little  Rock, 
Arkansas. 

'  or    5.0 
ab  13. 1 
an  20. 0 

di    26.2 
hy    6.3 
ol    18.3 
mt    6.5 
11       3.5 

Conical  Peak, 
Crazy  Mountains, 
Montana. 

0.51 
0.02 
3.26 

or    3.3 
ab  24.6 
an  33.9 

di    10.4 
hy  11.8 
il      2.3 
hni  7.4 

Prospect  Peak, 
Yellowstone 
National  Park. 

tn  2.0 

ir  3.3 

Q     1.3     dl  8.2 

or    6.7     hy  14.3 

ab  23.6     mt  9.7 

an  29.7     11  5.2  ! 

ap  1.2 


or  1.1 
ab  24.6 
an  28. 1 


:  Q     0.4 

!  or     1.7 

I  ab  22.0 

nn  33. 1 


di 

hv 

01 

mt 

il 


23.9 
13.3 
4.9 
0.7 
2.3 


di  20.0 
hy  15.9 
mt  5.6 
il       1.5 


Peak,  California. 


or  5.6 
ab  17.8 
an  36.4 


8.8  I 
6,8 
12.7 
7.4 
1.1 
1.6 


"LtS-^.    ?*   ;l-»  Brown's  Vallev, 

ab  13. b     hy  18.2  VnKo  n^t-tn^'x/ 

an  30.0    of     0.7  lubaCounty, 

mt   4.6  California. 

il     0.9 

Q    5.0    dl    9.1  Mitchell  Canvon, 

a%il1    ^iVo  Mount  Diablo, 

an  28.9    il      1.1  California. 


or    5.0  di    16.3 

,  ab  22. 5  hy  12. 1 

nn  3U.0  of     6.9 

mt    4.2 

11       1.8 

Q     6.0  di     9.4 

or    3.3  hy  23.5 

ab  17.8  mt    6.4 
nn  30. 9 

Q      4.7  di    16.8 

or    1.1  hy  25.7 

,  ab  19.4  mt    3.5 
an  26.4 

Q     8.0  di     7.5 

I  or    1.7  hy  28.2 

ab  12.6  mt    6.0 

'  an  32.5  il      0.8 


Near  Grant's  Moun- 
tain, Taylor  Region, 
New  Mexico. 


Homitos, 
Mariposa  County, 
California. 


Inskip  Crater, 
Lassen  Peak, 
California. 


:  or    1.7  di   13.2     Paine's Creek,  I-Assen 

I  ab  19.4  hy     8.3  -     

an  39.2  of    13.2 

I  mt    8.0 

I  il      1.4 


Kosk  Creek,  Shasta 
County,  California. 


Santa  Maria  Basin, 
Arizona. 


Cerro  San  Miguel, 
Puebla,  Mexico. 


Urinambo,  Barama 
River,  British 
Guiana. 

Upper  Barama  River, 
British  Guiana. 


W.H.Melville. 


H.  N.  Stokes. 


W.  A.  Novell. 


N  o  V  e  s     and 
Brackett. 


L.  Ci.  EakiuH. 


J.  E.  Whitfield. 


T.  M.  Chatard. 


W.  F.  Hille- 
brand. 


Hillebrandand 
Chatard. 


T.  ^L  Chatard. 


L.  G.  Eakins. 


W.  F.  Hille- 
brand. 


W.H.Melville. 


W.  F.  Hille- 
brand. 


A.  Ruhrig. 


J.  B.  Harrison. 


J.  B.  Harrison. 


W.  S.  Bavley, 
J.  G.,  fll, 
p.  10,  1895. 

W.  S.  Bavley, 
J.  G..  I, 
p.  712,  1893. 


J.  F.  Williams, 

A.R.Ark.G,S.,1890, 
II,  p.  2tJ5,  1891. 

J.  F.  Williams, 

A.R.Ark.G.S.,1890, 
II,  p.  108,  1891. 

J.  P.  Iddings, 

B.  U.  S.  (t.  S.,  148, 
p.  146,  1897. 

J.  P.  Iddintfs, 

B.  r.  S.  (i.  S.  148, 
p.  135,  1897. 


J.  S.  Diller, 

B.  V.  S.  G.  S.,  148, 
p.  185,  1897. 

H.  W.  Turner, 
J.  G.,  IIL 
p.  403,  1895. 

J.  S.  Diller, 

B.  r.  S.  G.  S.,  148, 
p.  2(H),  U',97. 

J.  S.  Diller, 

B.  I'.  S.  <;.  S.,  148, 
|).  200,  1897. 

J.  S.  Diller, 
A.  G.,  XIX, 

]).  255,  1897. 


Author's  name. 


Gabbro. 


Olivine-gabbro. 


I  Amphilx>le- 
monchiquite. 


Fourchite. 


Homblende- 
picrite. 


Basalt. 


Remarks. 


I 


Basalt. 


Diabase. 


Basalt. 


Basalt. 


Hornblende- 
basalt. 


W.  Lindjrren,  I 

B.  r.  S.  G.  S.,  148,       I 
p.  228,  1897. 

W.  H.  Melville, 
B.  G.  8.  A.,  II, 
p.  412,  1891. 

J.  P.  Iddings, 

B.  U.  S.  G.  S.,  148, 
p.  187,  1897. 

A.  Hoppe,  in  Felix  and  I 
Lenk,Btr.G.Mex.,II, 
p.  213,  1899. 

J.  B.  Harrison, 
Rep.G.N.W.Di8t.,II, 
I).  11,  1898. 

J.  B.  Harrison,  1 

Rep.G.N.W.Dist.,II, 
p.  9,  1898. 


Diabase- 
ix)rphyrite. 


Diabase. 


Mica-basalt. 


Hv[)ersthene- 
loasalt. 


Epidiorite 


Diorite 


Sum  low. 


Nearly  in     do- 
feinane. 


Iron  from  mor- 
tal Near  No. 
16,  hessose. 


Also  in  17  A.  R. 
U.  S.  G.  S.,  I, 
p.  694,  1896. 

I 

I  Dried  at  110*». 


Not  fresh. 


Not  described. 


Sum  low. 


t  Dried  at  110°. 


Dried  at  110*». 
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CHEMICAL    AXALTSES   OF    IGXEOrS    ROCKS. 


CLAisS  III.     ?iALFE>lAXE— Continned. 
RANG  4-     DOr-ALTIC.    AmeRGNAsE— Tontinorf. 


y 


Xo. 

SiO, 

Al/I, 

¥e,0. 

Fe*^ 

MgfJ 

(aO 

Na,<:» 

K.O 

HjO- 

43 

49.46 

16.77 

l.fts 

6.  .57 

9.  .33 

11.17 

1.55 

0.«>l 

2.<>2 

A2.II 

.*24 

AfA 

JJIZ 

.ff/2 

.23:; 

.j0f 

Jrj^ 

— 

44 

47.28 

13. 24 

4.44 

10.50 

5.94 

11.  fM 

2.  *i2 

0.31 

2.  rii^ 

B2.ni 

.7^ 

.13r> 

.027 

.i4»; 

.14-> 

.197 

.••t2 

.  'AC 

45 

45.96 

12.68 

7.63 

7.94 

8.25 

.»*.:>i 

\.f>y< 

0.^ 

4.10 

AX  in 

.T'-rf 

.124 

.04^ 

.110 

.'jf»; 

.149 

JO} 

.010 

46 

47.29 

16.93 

1.58 

2.67 

21.01 

i^.riti 

1.17 

0.  .39 

0.29 

A3,  ni 

.TV» 

.!« 

.010 

.oes 

.525 

.  Vti 

.019 

.«M 

47 

44.90 

17.25 

1.71 

4.:Vi 

20.41 

10.  f<V 

1.22 

0.  .V> 

0. 33 

ca.  V 

.747 

.!« 

.011 

.•J60 

.510 

.194 

.019 

.«W 

48 

42.68 

18.36 

5.27 

7.02 

12.  H9 

10.05 

1.69 

0.51 

1.25 

AS.  m 

.711 

.!*« 

.003 

.(f/: 

.322 

.179 

.*/J7 

.«Xi5 

49 

47.00 

15.20 

.5.69 

6.59 

8.76 

12.60 

1.45 

0.66 

0.30 

B2.  ni 

.7*3 

.149 

.035 

.092 

.219 

.2i> 

.023 

.w: 

60 

50.05 

16.80 

O.f^ 

11.06 

10.97 

6.46 

1.75 

1.13 

0.10 

ASw  m 

.834 

.165 

.005 

.154 

.274 

.115 

.02S 

.012 

51 

46.52 

16.11 

11.76 

6.31 

5.45 

9.79 

2.20 

1.83 

Ai.  m 

.775 

.l.V» 

.067 

.ow 

.136 

.175 

.085 

.uao 

52 

47.72 

18.49 

0.68 

4.54 

12.88 

11.59 

2.81 

0.41 

1.30 

A2.  JI 

.795 

.IM 

.004 

.Of.3 

.322 

.207 

Ott 

.004  < 

53 

47.57 

17.52 

0.80 

8.22 

10.77 

9.53 

1.69 

1.10 

2.66 

A3,  in 

.793 

.172 

.005 

.114 

.269 

.169 

.027 

.011 

54 

49/31 

16.93 

4.02 

5.90 

9.  .36 

9.  .57 

2.41 

0.47 

2.35 

ASw  in 

.«2 

.166 

.025 

.ow 

.234 

.171 

.039 

.005 

55 

48.87 

16.24 

5.  .30 

5.21 

7.65 

8.92 

3.0:^ 

0.96  . 

2.20 

A2.  n 

.815 

.150 

.033 

.072 

.191 

.159 

.048 

.010 

i 

56 

48.90  ' 

18.08 

2.52 

3.20 

11.43 

14.10 

1..53 

0.25 

0.88 

BS.  IV 

.«15 

.177 

.016 

.044 

.286 

.251 

.024 

.003 

57 

48.65 

15.95 

2.49 

6.32 

11.53 

11.66 

1.96 

none 

1.67 

A8.ni 

.811 

.156 

.015 

.088 

.288 

.JOK 

.032 

— 

58 

46.15 

13. 57 

3.61 

8.15 

12.63 

15. 15 

1.29 

trace 

n.  d.   i 

AS.IU 

.7<» 

.133 

.022 

.113 

.316 

.271 

.021 

— 

59 

45.>15 

17.40 

4.43 

7.34 

11.06 

11.95 

1.76 

trace 

0.36 

AS.  in 

.756 

.170 

.027 

.102 

.279 

.213 

.028 

— 

60 

43.75 

18.02 

7.50 

5.31 

10.68 

12.40 

1.46 

0.51 

1.21 

B8.iy 

.729 

.176 

.047 

.074 

.267 

.221 

.023 

.005 

61 

46.16 

13.86 

5.26 

1.81 

11.60 

15.74 

1.05 

0.30 

3.40  j 

B8.IV 

.169 : 

.136 

.033 

.025 

.290 

.281 

.017 

003 

1 

.Sam     Sp.  er. 


0.27     0.79     none    trace 
.010      —        — 

1.48  0.40 


.01^ 


2.43 


0.61 
.»«9 


2. 30     trace    0. 26 

.029       .004 

0.54 


none  .  0. 2-1     0. 04     trace  i 


.COS 


99.  a5 
99.25 

K0.78     2.96 

99.89 
101.. 57 

99.80 
100.81 

99.70 

100.38 

100.76     2.916 
140 

99. 86     2. 88 
100. 32 


0.82 

0.31 

99.51 

.010 

.002 

1 

trace 

j  100.89 
1  100.23 

trace 


100.55  • 


99.75  I 


i  100.84 


99.18       3.00 
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ORDER  5.     PERFELIC.     GALLARE— Continued. 
SUBRANCJ  3.    PRE80DIC.    Al'VERGNOSE-Continued. 


Inclusive. 


I^K-alitv. 


Analyst. 


Reference. 


Author's  name. 


Remarks. 


8  none 

NiO         trace 
CoO         trace        an  38. 6 


Q     2.0 
ub  13. 1 


or     1.7 

Rb22.0 

,  an  23.6 


dl   13.6     Barima  District, 
S>;  -^g        Britit^h  Guiana. 
il       L5  I 

di   25.5    Cape  Flora,  Franz 
Sf    2:3        Jf^efLand. 
mt    e.'i 

il      2.8 


J.  B.  Harrison,  j  J.  B.  Harrison, 

Rep.G.X.W.Di^t.,II, 
p.  6,  1898. 

J.  J.  H.  Teall.?    J.  J.  H.  Teall, 

!      g.  J.  G.  8..  LIV, 
p.  647,  1898. 


Diabase. 


Basalt. 


Dried  at  110°. 
"Altered.'* 


Sum  low. 


Q  1.5 
1  or  5.6 
I  ab  15.7 
I  an  2:^.  4 


ab  10.  U 
I  an  39.  H 


I  or    3.3 

ab    3.1 

I  an  40.0 

I  ne    3.7 

1  or  2.8 
ab  12. 1 

I  an  41. 1 
ne    1.1 

i  Q     0.7 

or    3.9 

i  ab  12. 1 

i  an  33. 1 


I  or    6.7 

'  ab  14.7 

i  an  32.0 

I  C      1.0 

I 


I  Q     0.6 

;  or  11.1 

!  ab  IK.  3 

an  28. 6 

I 

CI  trace        or    2.2 

SrO  trace      '  ab  14. 7 

LijO        trace         an  36. 7 

I  ne    4.8 

;  or    6.1 

I  ab  14.1 

an  37.3 


,  or  2.8 
ab  20. 4 
an  33.9 


or    5. 6 
ab  25. 2 

an  28. 1 


or    1.7 

.  ab  12.6 

an  41.7 


di  14.9 
hy  21.5 
nit  11.1 


NiO 


di 

int 

di 
ol 
mt 


2.0 
15.1 
28.3 

2.3 

11.0 
37.4 
2.6 


di  6.9 
ol  26.8 
mt     7.7 


di 
hy 
mt 
il 

hv 
<»1 
mt 


23.9 
14.2 
8.1 
4.5 

33.7 
9.8 
1.2 


Binniaro  Firth, 
Orknev  Inlands. 


Etang  de  Lherz, 
Pyrenees,  France. 


Tuc  d'P^,  Pyrenee.<, 
France. 


ICscourget ,  Py  renees, 
France. 


Solvsberget,  Gran, 
Norway. 


Elestad,  West 
Blekinge,  Swetien. 


J.  S.  Flett.  ,  J.  S.  Flett, 

;      Tr.R.S<H-.  E<linb., 
i       XXXIX,  p.  887, 1900. 

A.  Pisani.  |  A.  Lacroix, 

I      C.  K.  VlII,  Cong.  G. 
I      Int.,  |).  8:^3,  UK)1. 

A.  Pisani.  1  A.  Lacroix, 

1      C.  R.  VlIT,  Co  ig.  G. 
Int.,  p.  838,  U-01. 

A.  Pisani.  ,  A.  Lacroix, 

I      C.  R.  VIII,  Cong.  G. 
Int.,  p.  833,  1901. 

G.  Siirnstnini.       W.  C.  Briigger, 
i      Q.  J.  G.  S.,  L, 
p.  19,  1894. 

I 

H.  Santesson.     ;  J.  C.  Mol)erg, 

I  Afh.  Sv.  G.,  Und., 

,  Xo.  158,  p.  27,  1896. 


di    15.9     Kantua,  Eura, 
hy     8.9  Finland 

mt  15.5  '       rmiana. 


Not  stated.         1 


di  16. 7    Hohenberg,  n.  Buhne,  !  P.  Jannas(rh. 
HJ,  %l        Westphalia. 


I 


di    7.9    ReiffenlxTjr, 
of  \li       ^-hortjach, 
mt    1.2        Hesse. 


H.  Wolff. 


St.  Sigii^mund,  Tyrol.  ,  Xot  stated. 


di  11.0 
hy  20.0 
ol  4.3 
mt    5. 8 


di  12.9  '  FitzaniBerg, 
of  ^2!o        Salzkammergut, 


Tvrol. 


il      1.5 


ab  16.8 
an  34.5 


I  ab    7.9 
,  an  31. 1 

ne    1.7 


ab  14.7 
,  an  39. 5 


I  or  2.8 
ab  10. 5 
an  41. 1 


or  1.7 
ab  8.9 
an  32. 2 


di  22.1     Mount  Collon,Arolla, 
of    9:0        Switzerland, 
mt    d>'.7 

di  18.7  Gaggio  Montano, 
Jy  '±1  ,  Bologna,  Italy. 
mt    3. 5 

di  36.3    Deneschkin    Kamen, 
mt   5:1        Ural  Mountains, 
I      Russia. 

di   16.0    Supreya,  Ural 

of  18^6        Mountains,  Russia. 

mt  6.3 


C.  V.  John. 


A.  Brunet. 


P.     E.    V.    de  ' 
Regny.  1 


Krekmeyerom 
and  kulta- 
cheff. 

Kultacheff. 


di   16.6  i  Between  Solwa    and  '  Kultacheff. 
mt  10.9  :      Mountains,  Russia.  I 


di  35.7,  Villia,  n. 

ol^   sis  .      Laurion,  Greece. 

mt   7.1  , 


R.  Lepsius. 


H.  Gvlling, 
Finl.G.,Und.,  Bl.  12, 
p.  55,  1888. 

F.  Rinne, 
Sb.  Beri.  Ak.,  1891, 
p.  980. 

H.  Wolff, 
cf.  N.  J.,  1891,  II, 
p.  279. 

H.  V.  Foullon, 
Jb.  G.  R-A.  Wien, 
XXXVI,  p.  771, 188<5. 

C.  V.  John, 
Jb.  G.  R-A.  Wien, 
XLIX,  p.  254,  1899. 


A.  Brun, 
cf.  N.  J.  1897,  I, 
J).  475. 

P.  E.  V.  de  Regny, 
cf.  X.  J.,  1900,  II, 
p.  397. 

Loewinson-Lesfling, 
G.  Sk.  Jushno-Saos., 
Dorpat,  1900,  p.  166. 

Loewinson-Lessing, 
G.  8k.  Jushno-Saos.. 
Dorpat,  1900,  p.  167. 

Loewinson-Lessing, 
G.  Sk.  Jushno-Saos, 
Dorpat,  1900,  p.  166. 

R.  Lepsius. 
G.  V.  Attika,  Beriin, 
1893,  p.  98. 


Camptonite. 

Ariegite. 

Ariegite. 

Ariegite. 

Essexite. 

Diabase. 

Diabase. 
Olivine-gabbro. 


Xephelite- 
anite. 


Porphyrite. 


i  Xot  fresh. 


Diabase. 


Gabbro. 


Gabbro. 


Hypersthene- 
gabbro. 


Pyroxene- 
granulite 
(gabbro). 

Micrwliorite. 


Gabbro. 


Near    kedabek- 
ase. 


Sum  high.  Near 
kedabekaee. 


Incomplete    i  n 
Z.  K.,  XVI, 
p.  27,  1890. 

Cof  normisTiO, 
and  PjOj.**  Ap- 
atite abun- 
dant.'' 


Inclusion  in  ba- 
salt. 


Alkalies? 


Sum  low.     Not 
fresh. 
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CHEMICAL   AKADfSES   OF   IGNEOUS   BOCKS. 

CLASS  III.    SALFEMANE— Continued. 
RANG  4.    DOCALCIC.    AUVERGNASE-ConUnued. 


No. 

SiO, 

AiA  ' 

Fe,0, 

FeO 

MgC»    CaO 

Na,0 

K,0 

H,0-K 

H,0- 

CO, 

TiO,     Ffi,    MnO    BaO 

Sum 

Sp.gr. 

62 

46.30 

13.40 

7.25 

6.26 

11.53 

10.34 

2.17 

0.23 

0.18 

1 

2. 50     0.  39     0.  34 

99.89 

A2.U 

.765 

.131 

.045 

.087 

.288 

.184 

.037 

.002 

".031         .003        .005 

63 

44.06 

16.10 

5.23 

7.93 

9.84 

12.56 

2.20 

0.93 

0.30 

1.80     0.53:0.86 

100.84 

A2.n 

.734 

.148 

.032 

.110 

.245 

.224 

.035 

.010 

1 

1 

.023         .004         .005 

64 
C2,IV 

42.72 

.712 

16.46 

.161 

6.74 
.035 

5.53 

.076 

6.27 

.157 

11.20 
.200 

2.94 

.047 

0.66 

.007 

3.23 

1 
1 
1 

3. 10     0. 91     0.  26 
.039        .006        .004 

101.02 
(99.02) 

65 

42.08 

16.04 

6.93 

8.76 

6.96 

12.6? 

1.88 

0.93 

2.76 

2.  26     0.  34     0.  32 

100.90 

B2.III 

.701 

.157 

.037 

.122 

.174 

.226 

.080 

.010 

! 

1                        1 

.028  .      .002         .005 

66 

61.75 

14.67 

6.27 

4.73 

6.19 

11.94 

2.70 

0.68 

1.86 

99.69 

AS.  in 

.m 

.144 

.039 

.065 

.130 

.213 

.013 

.006 

» 

67 

60.17 

15.83 

9.32 

4. 87     7. 21 

9.34 

3.00 

0.71 

0.74 

[ 

!  101.19 

B8.  IV 

.836 

.155 

.058 

.068        .180 

.167 

.(m 

.008 

i 

] 

68 

49.60 

14.89 

5.93 

6. 42     6.  73 

12.45 

1.68 

0.56 

2.84  ; 

1 

,  101.00 

Bd.  IV 

.825 

.146 

.087 

.089        .168        .222 

.027 

.006 

i 
■  .     1 

' 

69 

60.  76 

14.  75 

2.89 

9.85     6.64 

11.05 

2.70 

0.88 

n.  d.    i            , 

0.  26     0.  41 

'  100.09 

A3,  m 

.846 

.145 

.018 

.138         .164 

.197 

.043 

.009 

.002         .OOt) 

1 

70 

49.20 

14.90 

4.61 

12.75     3.90 

9.20 

1.96 

0.95 

0.10 

1.  72     0. 42     0.  28 

99.89 

A2.  n 

.820 

.146 

.028 

.177        .098 

.164 

.032 

.010 

i 

•            1 
.022        .008        .(m 

71 

48.82 

16.22 

6.72 

9. 65     4. 55 

10.40 

2.10 

0.90 

none  j 

1.16     trace    0.67 

99.19 

3.01 

B2.  m 

.814 

.149 

.035 

.135 

.114 

.185 
RAN< 

.034 

.010 

.014       .010 

3  5.    PEI 

tCALClC. 

KEDABEKASE. 

I 

48.02 

20.01 

1.13 

1 

7.29    10.05   11.42 

0.51 

0.05 

0. 57     0. 10  1  0. 25 

0.23 

trace  :  0. 18  .  none      99. 98 

Al.  I 

.800 

.196 

.007 

.101         .251         .203 

.008 

.001 

1 

.003 

^      .003' 

2 

46.85 

20.02 

2.30 

4.60   10.16   13.84 

1.32 

trace 

0.88 

0.30 

trace    trace              !  IIX).  27 

2.996 

A3,  m 

.781 

.196 

.014 

•  OW         .2M         .247 

.021 

! 

.0041—        —    ■ 

3 

44.76 

18.82 

2.19 

4.73    11.32    14.58 

0.89 

0.11 

2.36     0.17 

0.13     none^  0.15 

100.29 

Al.  I 

.746 

.184 

.014 

.065         .2H3         .260 

.014 

.001 

.002       .002 

4 

47.49 

15.  81 

1.07 

4.50   10.39   15.53 

1.16 

trace 

1.83     1.20 

trace    0.41  ,                99.45 

A3.  lU 

.792 

.156 

.007 

.062         .2t50         .277 

.019 

i'     '-  ~i   ■ 

5 

60.76 

16.83 

4.16 

4.45  jlO.09   11.30 

0.97 

0.06 

\                   1                   ! 
0. 14     none    0. 46  i  none    0. 69                   99. 91 

A2.  n 

.846 

.165 

.026 

.062        .2.')2        .ZjI 

.016 

.001 

.006 

.010                i 

6 

47.09 

16.99 

1.62 

3.60  19.92  ;  9.20 

0.50 

0.25 

0.83 

'  100.00 

A8.  Ill 

.785 

.167 

.010 

.050  1      .498        .l&i 

.008 

.COS 

.               : 

7 

44.38 

.17.60 

1.42 

3.91  !l5.14  J16.03 

0.78 

0.15 

0.59  ' 

!            '  100.00 

A3.  Ill 

.740 

.172 

.009 

.054 

.379 

.286 

.013 

.002 

i 

' 

8ALFEMANE KEDEBAKASE. 
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ORDER  5.     PERFELIC.     GALLARE— Continueci. 
SUBRANG  3.    PRESODIC.    AUVERGNOSE^-Ootittnucd, 


Inclusive. 


Norm, 


i/ 


I  or     1.1 

Ab  19.4 

,  sn  25.6 


or     ?>.& 
Kti2».G 


di 

hy 

o\ 

mt 

U 

ap 

dl 

oi 

mt 

11 

up 


Locality* 


18.1 

12,8 

10,-4 

4.Jit  ' 

1.0 

21. T  . 

15,  fl  ' 
7,4  ■ 
8,  Pi 
1.3 


Punta  Del(jaiia, 
San  Miyu^^U 
Azores. 


Punta  Delgada, 
San  >Ii|;uel, 
Azores^ 


I 


or    3.9    fU 

Bb  2».  1     ol 

an  29. 7     tnt 
ne    O.d     il 
«1> 


1.S.7 
6.1  I 
fi,l 

2.0 


Mindelln,  San 

Vicente,  Cape 
Verde  Islandp* 


Mindello.  San 

Vicente,  (*apc 


or    5.6  dl  24.  a 

»b    as  ol      Bf] 

an  32. 6  mt    8. 6  ;  „  -  ,-  -  -  ,  -x- - 

ne  3. 7  il     4. 3  \  erde  Islands. 


Q      6.3  dl    26.2 

or    3.3  hy    4.0 

ab22.6  mt    9.0 
an  26. 4 

Q     2.6  dl    15.0 

or    4.4  hy  12.2 

ab  '25.2  mt  13.5 
an  27. 5 

Q     4.3  di    24.4 

or    3.3  hy  12.0 

ab  14.1  mt    8.6 
an  31.4 

or    5.0  di    24.0 

ab  22.5  hv  12.3 

an  25. 9  of     6. 8 

mt    4.2 

Q     4.4  di     13.9 

or    6.6  hy  19.8 

ab  16.8  mt    6.5 

an  28.9  il      3.4 

Q      3.6  di    18.6 

or    5.6  hy  13.6 

ab  17.8  mt    8.1 

an  29.2  il       2.2 


I 


North  Kimberley, 
Griqualand  West, 
South  Africa. 

Pfandstall, 
Colesberg, 
Cape  Colony. 

Philipolis,  Orange 
River  Colony. 


Kilauea,  Hawaii. 


Lava  of  May,  1883, 
Kilauea,  Hawaii. 


Kilauea,  Hawaii. 


Analyst. 


Reference. 


I 


C.  w  John. 

C.  \\  John. 
C.  V,  John, 

C,  V,  John* 

Dodge. 
Wetzig. 
Liepmann. 
A.  H.  Phillips. 
O.  Silvestri. 
O.  Silvestri. 


I 


E.  Cohen, 
N.  J.  B.  B.,  V, 
p.  244,  1887. 

A.  H.  Phillips, 

A.  J.  S.,  XLVn, 
p.  473,  1894. 

O.  Silvestri, 

B.  C.  G.  It.,  XIX, 
p.  135, 1888. 

O.  Silvestri, 
B.  C.  (i.  It.,  XIX, 
p.  185,  1888. 


I  Author's  name.         Remarks. 


C.  V.  John, 
!      Jb.  G.  R-A.  Wien, 
,      XLVI,  p.  291,  1R96. 


C.  V.  John,  ' 

Jk  G,  R-A.  Wien,  I 

t      XLVI,  p,  a91,  1806.  ' 

'  C,  V,  John,  , 
J      Jh.  G.  R-A.  Wien, 

f      XLVI,  p.  286,  im^.  I 


C.  V.  John, 
Jb.  G.  R-A.  Wien, 
I      XLVI,  p.  285,  1896. 

E.  Cohen, 
N.  J.  B.  B.,  V, 
p.  233,  1887. 

E.  Cohen, 
N.  J.  B.  B.,  V, 
p.  245,  1887. 


Basalt. 

Basalt. 

Lirnbur]Kite, 

^uni   uncertoiDi 

Bamlt. 

Olivine- 
diabase. 

Diabase- 

Sum  high. 

porphyrite. 


!  c... 


Diabase*  Sum  high, 

porphyrite. 


Basalt. 


Basalt. 


Basalt. 


Pele's  hair. 


Sum  lov. 


SUBRANG.    NOT  NEEDED. 


CfjO, 
U,0 


NiO 


s 

Ck)0 


0.08 
trace 


0.06 


none 
trace 


none 

Q     0.7 

di 

3.7 

0.11 

or     0. 5 

hv 

35.7 

0.03 

ab    4.2 

mt 

1.6 

0.02 

an  52.0 

0.01 

none 

ab  11.0    di    16.0 

an  48.7     hy    9.3 

ol    11.5 

mt    3.2 


McKinsev's  Mill, 
Cecil  Cfounty, 
Maryland. 


Pikesville,  Baltimore 
County, 
Mar  viand. 


""l  ?S    2*  ^J    Wetheredville, 
Sn4?:o    olilo        Baltimore  County, 
mt   3.2        Maryland. 


ab  10.0 
an  37.8 


Q  6.7 
or  0.6 
ab  8.4 
an  41. 1 

or  1.7 
ab  4.2 
an  48.4 


an  43.6 
Ic  0.8 
ne    8.7 


di    31.8 
hv    7.8  I 
of     7.0 
mt    1.6  i 

di  11.8  , 
hy  23.8  , 
mt  6.0  I 
il      0.9  i 

di  1.8 
hy  26.8 
of  20.0 
mt    2.3 

di  28.8 
ol  23.3 
am  1.9 
mt    2.1 


Bagley  Canyon, 
Mount  Diablo, 
California. 

Barima  District, 
British  Guiana. 


Etang  de  Lherz, 
Pyrenees,  France. 


Etang  de  Lherz, 
Pyrenees,  France. 


\V.   F.   Hille- 
brand. 


L.  McCay. 


W.  F.  Hille- 
brand. 


W.H.Mehille. 


J.  B.  Harrison. 


A.  Pisani. 


A.  Pisani. 


A.  G.  Leonard, 
B.  U.  S.  G.  S.  168, 
p.  45,  1900. 


G.  H.  Williams, 
B.  U.  S.  G.  S.  28, 
p.  37,  1886. 

G.  H.  Williams, 
15  A.  R.  U.  S.  G.  S., 
p.  673,  1895. 

W.  H.  Melville, 

B.  G.  S.  A.,  II, 
p.  404,  1891. 

J.  B.  Harrison, 
Rep.  G.N.W.  District, 
II,  p.  6,  1898. 

A.  Lacroix, 

C.  R.  VIII.  Cong.  G. 
Int.,  p.  833,  1901. 

A.  Lacroix, 
C.  R,  VIII.  Cong.  G. 
Int.,  p.  832,  1901. 


Norite. 


Gabbro-diorite. 


Hypersthene- 
gabbro. 


Gabbro. 
Diabase. 
Ariegite. 
Ariegite. 


Not  described. 


Near  auver- 
gnose. 

Dried  at  110*. 


14128— No.  14r-03- 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 

CLASS  III.     SALFEMANE— Continued. 
RANG  4.     PERCALCIC.    KEDABEKASE— Continued. 


No.         SiO,    I  A1,0,     Fe,0,      FeO   '  Mg()    CaO  '  Na,0  I    K,0    ;  H,0--  ;H,0- 


8 

42. 32 

j 

A3. 

Ill 

.706 

9 

1  38.95 

A8. 

III 

.W9 

10 

j  44.64 

A3. 

III 

1 

.744 

11 

44.11 

A3. 

ni 

;         .736 

5.96    19.25    11.97  ;     1.04       0.24 


15. 41  2. 

.151  .017  .083         .481  .214 

19.80  3.01  4.54   16.42  12.05 

.196  .019  .063  1      .411  .215 

18.54  6.63  4.65  I  2.52  22.17 

.182  .041  .065  i      .063  .396 

I 

19.38  5.17  5.44  i  2.90  21.98 


.002 


.016  I 

I 

0.89  '    0.37 


1.23 


3.36 


.190 


I 

.032  .075  I      .073 


.014 

.004 

0.80 

0.05 

0.18 

.013 

.'m 

0.50 

0.13 

0.26 

.008 

.001 

CO,  '  TiOj  ,  PjO; 


CLASS  III.     SALFEMANE. 

RANG  1.    PERALKAUC.    WYOMINGASE. 


1 

Al.  I 

50.23 

.887 

n.22 

.110 

3.34 

.021 

1.84 

.026 

7.09 

.177 

5.99 

.107 
RANG 

L95 

1.37 

.022 

9.81 

.104 

L72 

0.93 

2.27 

.028 

1.89 
.013 

0.05 
.001 

1.23 

.008 

100.62 
0.22 

2.779 
130 

' 

100.40 

1.    PERALKALIC 

'.    WYOMINGASE. 

1 

48.90 

7.85 

1L46 

13.32 

0.38 

7.40 

3.2:3 

1.80 

1.11 

99.39 

B2.  Ill 

.815 

.077 

.072 

.185;       .010         .035 

.119 

.034 

.016 

2 

50.00 

9.87 

3.46 

5.01  :ll.92     8.31 

2.41 

5.02 

L16 

0.17 

0.31 

0.73 

0.81 

trace 

0.32 

100.01 

Al.  I 

.833 

.096 

.022 

. 070  i       .298         . 148 

.039 

.063 

• 

.009 

.005 

.002 

RANG 

1.    PERALKALIC 

.    WYOMINGASE. 

1 

50.70 

13.72 

6.07 

7.64 

0.04 

0.86 

12.32         1.91 

4.84 

! 

1.42 

100.66 

A2.  II 

.845 

.134 

.038 

.106 

.001 

.015 

.199           .020 

1 

.020 

2 

40.03 

10.88 

12.  24 

5.12 

4.13   U.74 

3.  67       3. 33 

2.22 

1. 15     5. 46 

0.76 

trace 

100.73 

A2.  11 

.667 

.107 

.077 

.071 

.103 

.210 

.059           .035 

.068 

.005 

• 

3 

48.39 

11.64 

4.09 

3.57 

12.55 

7.64 

4.14       3.24 

2.56 

0.28 

none  ;  0.  73 

0. 45     trace 

0.32 

99.90 

Al.  I 

.807 

.114 

.026 

.049 

.314 

.136 

.067           .034 

.009 

1 

.003 

.002 

4 

45.72 

14.25 

4.10 

5.56 

2.67 

10.41 

5.52       3.62 

4.80 

1  3.  25 

0.20 

100.10 

2.766 

A2.  II 

.762 

.140 

.026 

.077 

.067 

.186 

.089           .038 

.041 

.001 

8ALFEMANE SR   3    OF    WYOMINGASE. 

ORDER  5.     PERFELIC.     GALLARE— Continued. 
SUBRAXG.    NOT  XEEDEI>— Continued. 
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Inclusive. 

Norm. 

or    1.1    dl    17.8 
an  37. 0     ol    33. 6 
ne    4.5     mt    3.9 

Locality. 

Etang  de  Lherz, 
Pyrenees,  France. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

A.  Pisani. 

1 

A.  Lacroix, 
1      C.  R.  VIIL  Cong.  G. 
Int.,  p.  833,  1901. 

Ariegite. 

Near  auver- 
gnose. 

an  49. 2     ol    33.2 
1(>     0.4     am    3.9 
kp    0.9    ml     4.4 
ne    4.0 

Etang  de  Lherz, 
Pyrenees,  France. 

A.  Pisani. 

A.  Lacroix, 
C.  R.  VIII.  Cong.  G. 
Int.,  p.  833,  1901. 

Ariegite. 

Q     0.5     di    19.5 
or    0.6     wo  16.4 
ab    6.6-   mt    9.5 
an  46.7 

Kedabek, 
Elizabeth  pol, 
Russia. 

A.  Kupffer. 

E.  C.  Federoff, 
Ann.  Inst.  Agr.  Mosc., 
1      VII.  1901. 

Ketlabekite. 

or    0.6     di    26.4 
ab    2.1     wo  10.3 
an  52.5     mt    7.4 
ne    1.1 

Kedabek, 
Elizabethpol, 
Russia. 

A.  Kupffer. 

E.  C.  Federoff, 
Ann.  Inst.  Agr.  Mo8<'., 
VII,  1901. 

Keda1)ekite. 

ORDER  6.     LENDOFELIC.     PORTUGARE. 

SUBRANG  1.    PERPOTASSIC.    WYOMINOOSE. 


SO, 
CI 

Ce,0, 


0.74 
0.03 
0.50 
0.10 
0.24 
0.03 


or  44.5 
Ic  10.5 
ne    1.7 


ac  7.4 
di  13.9 
ol  7.9 
il  4.1 
hm  0.8 
ap     4.5 


Boar's  Tusk, 
Leucite  Hills, 
Wyoming. 


W.  F.  Hille- 
brand. 


W.  Cross, 
A.  J.  S.,  IV, 
p.  130,  1897. 


Wyomingite. 


SUBRANG  3.    SODIPOTASSIC. 


?r^ 

1.96 

or  18.9 

ac 

83.3 

Kangerdluarsuk, 

'C.Detlefsen. 

H.  Roeenbusch, 

Schlieren  in 

Sum  low. 

Cl 

0.03 

ab    7.9 
ne    8.0 

nij 
di 

0.4 
8.5 

Greenland. 

Elemente, 

lujavrite. 

Nearly  in 

Z     3.0 

ol 

17.8 

p.  133,  1898. 

dofemane. 

g?» 

0.02 

or  29.5 

di 

28.9 

Beaver  Creek,  Bear- 

H.  N.  Stokes. 

Weed  and  Pirsson, 

Shonkinite. 

Cl 
F 

0.08 
0.16 

ab    8.9 
an    1.1 

ol 
mt 

14.8 
5,1 

paw  Mountains, 
Montana. 

A.  J.  8.,  I, 

^^ 

0.11 

ne   6.2 

11 

1.4 

p.  360,  1896. 

0.07 

ap 

1.7 

SrO 

0.07 

SUBRANG  4.    DOSODIC. 


ZrOi        1.04 


SO, 

Cl 

CfjO, 

NiO 

SrO 

LifO 


0.08 

trace 

0.07 

none 

0.15 

trace 


or  11.1  ac  17.6  I 

ab  26. 7  n8  5. 7  i 

nel7.9  di  3.8 

Z      1.5  ol  11.3  I 

or  19.5  dl  22.3 
ab  4.2  wo  8.9 
an  3.6  mt  0.9 
nel4.5  11  10.3 
hmll.7 
ap     1.8 

or  18.9  di  24.4 
abl4.7  ol  15.2 
an  8.6  mt  5.8 
nell.l  il  1.4 
ap    1.1 


or  21.1  di    16.9 

ab  10.5  wo  11.2 

an   3.6  mt    6.0 

nel9.6  11       6.3 


Kangerdluarsuk, 
Greenland. 


Oxford, 
New  Jersey. 


Bandbox  Mountain, 
Little  Belt  Mts., 
Montana. 


Fohberg, 
Kaiserstuhl, 
Baden. 


C.  Detlefsen. 


P.  Jannasch. 


W.  F.  Hille- 
brand. 


K.  Grass. 


H.  Rosenbusch,  Arfvedsonite- 

Elemente,  p.  215,1898.        analcite- 
i      tinguaite. 

H.  Rosenbusch,  i  Camptonite. 

Elemente,  p.  235,1898. 


'  L.  V.  Pirsson, 

I      20A.R.U.S.G.S., 

'      III,  p.  545,  1900. 


K.  Grass, 
Mt.  Bad.  G.  L-A. 
IV,  p.  115,  1900. 


Analcite-basalt. 


Near  mon- 
chiquose. 
Not  fresh. 


Monchiquite.      {  Nearmalignose. 


I 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 
CLASS  IIL     SALFEMANE— Continued. 

RANG  2.     DOMALKALIC.     MONCHIQl'ASE. 


No. 

SiO, 

AlA 
14.51 

Fe,0, 
3.51 

FeO 
5.53 

MgO 

1 

49.59 

6.17 

Al.  I 

.«27 

.142 

.022 

.076 

.154 

2 

47.98 

13.  34 

4.09 

4.24 

7.01 

Al.  I 

.800 

.131 

.026 

.059 

.175 

3 

46.73 

10.05 

3. 53 

8.20 

9.25 

Al.  I 

.779 

.099 

.022 

.114 

.231 

4 

48.98 

12.29 

2.88 

5.  77 

9.19 

Al.  I 

.816 

.120 

.018 

.080 

.230 

5 

49.09 

16.00 

7.14 

4.30 

5.02 

A3.  Ill 

.818 

.157 

.W5 

.060 

.126 

6 

45.19 

10.49 

8.60 

5.04 

5.97 

A2.  II 

.753 

.104 

.054 

.070 

.149 

7 

43.85 

15.25 

7.63 

4.57 

4.47 

B2.  Ill 

.731 

.1.50 

.048 

.063 

.112 

8 

49.65 

14.39 

4.21 

3.48 

6.27 

A3,  m 

.828 

.141 

.026 

.049 

.157 

CaO 


Na,0      K,0     H,0-h 


9.04  !     3.52       5.60  |     1.95 
.160  .056  .060 

9.32       3.51       5.00       2.10 


H/)-    CO,     TiO,     PjOj    MnO     BaO 


.166  ; 


.056 


.054 


13.22       1.81       3.76       1.24 

.236  .030  I         .040 


9. 65       2.  '^tZ 

.172  .036 


4.96 
.053 


8.  27  4. 49  4.  79 

.148           .072  .051 

12.94  2.04  4.09 

.231           .033  ,  .(M3 

8. 54  4.  22  I  4. 04 

.153           .068  :  .043 

10. 12  3.  21  5. 46 

.180           .061  .059 


0.26 


0.36 

.004 

1.24     0.58  ' 

.007 

i 

I  0.78 

,       .010 

1.44 

.018 


0. 15  trace 

.001  I  — 

1.03  j  trace  , 

.007  :  —     ' 


0.49 

.003 

0.50 

.003 


0.56 


0.: 


I  , 

3.31  1  0.77     1.01 

I  I 

.013 

1.80  '  0.63     1.67     3.25 

.041 


1.51 

.010 

0.98 
.007 


0.79 

.005 


0.28 

.004 

0.08 

.001 

0.23 

.003 

0.50 

.007 

0.33 

.005 


0.43 
.003 


1 


2.37  i 


)  0.  79  I  0. 25 

I      .005  !      .004 


Bum 
100.78 

100.29 

100.54 

<,>9.99 

100.10 
100.15 


Sp.  gr. 


101. 04     2.  778 


100.19 


RANG  2.    DOMALKALIC.     MONCHIQUASE. 


1 

48.35 

13.27 

4.38 

3.23 

Al.  I 

.806 

.130 

.027 

.044 

2 

47.82 

13.56 

4.73 

4.54 

A1.I 

.797 

.133 

.029 

.062  1 

3 

44.66 

12.12 

5.81 

3.20 

A2.II 

.744 

.119 

.036 

.044 

4 

45.59 

12.98 

4.97 

4.70 

ALI 

.760 

.127 

.«.• 

.065 

6 

49.09 

11.98 

6.22 

7.94 

A2.n 

.818 

.117 

.039 

.110 

6 

46.48 

16.16 

6.17 

6.09 

A2.III 

.775 

.158 

.039 

.085 

7 

44.39 

13.12 

4.19 

7.38 

A2.II 

.740 

.r29 

.026 

.103 

8 

43.84 

12.82 

8.99 

5.11 

pXU 

.731 

.125 

.066 

.071 

8.36  1  9.94  3.35 

.209         .177  .054 

7.49     8.91  4.37 

I 

.187         .159  .071 

8.77  I  8.14  1  4.47 


.219         .145 


.072  ! 


8.36  111.09       4.53 

.209         .198.         .072 

7.62   10.59       3.93 


.191 


.189  , 


.063 


4.02     7.35  '  5.85 

.101  I      .131  I  .094 

I  I 

9.54  I  9.55  I  4.17 


I 


.238 ; 


2.39 


.170 


18.57 


.060  i      .242 


.068 

3.52 
.066 


1 
3.01 

2.89 

0.90 

.032 

3.23 

3.37 

.034 

2.75 

4.33 

.029 

1.04 

3.40 

0.51 

.011 

2.00 

n.  d. 

.021 

3.08 

4.27 

.033 

2.22 

1.96 

.023 

2.90 

3.12 

.031 

I 


0.30  I  0.52 


1 


2.19 


0.45 


0.16 


.006 

0.67 

.008 

1.02 

.012 

1.32 

.016 


0.40  I  0.19     0.54  ;  100.01 

.003  I       .003         .004 


1.10 

.008 

2.02 

.014 

0.91 

.006 


0.58  I  0.50 

.007         .004 

0.99  j 

.012  ' 

2.40     0.93 

.030         .006 

3.55 

.044 


trace 


0.21 

.003 
0.14 

.002 


0.50 

.003 


0.13 

.001 


100.20 


99.69 


99.87 


100.45 


100.91 


100.18 


99.81 


2.33 


2.723 


2.859 


8ALFEMANE MONCHIQUOSE. 

ORDER  6.     LENDOFELIC.     PORTUGARE— Continued. 

SUBRANG  3.    SODIPOTASSIC.    SHONKINOSE. 
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Incliitfive. 

SOj 

0.02 

c\ 

0.13 

SrO 

0.21 

8O3 

trace 

Cl 

0.21 

SrO 

0.14 

Cl 

0.18 

F 

0.22 

gjf?' 

trace 
0.08 

L1,0 

trace 

so, 

trace 

MoSs 

0.20 

Norm. 


F 

CrjOa 

NiO 

SrO 

UjO 

SO3 

Cl 

SrO 


ZrOj 
Cl 
SrO 
L1,0 


SO3 


or  33.4     di  30.0 

an    7.2     ol  5.9 

ne  15. 9     mt  5. 1 

il  0.6 


Ix)cality. 


or  30.0 
ab  4.7 
an  5.8 
ne  13.3 


or  22.2 
an  8.2 
ne    8.5 


or  29.5 
ab  5.3 
an  8.6 
ne    6.8 


di  27.8 
ol  5.4 
mt  6.0 
II  1.1 
ap    2.2 

di  40.1 
ol  10.3 
mt  5.1 
il  1.5 
ap     3.2 

di  26.5 
ol  11.7 
mt  4.2 
il  2.6 
ap     2.2 


Davis  Greek, 
Highwoo<i  Mts., 
Montana. 

Near  Highwooii  Peak, ' 
High  wood  Mts.,  , 
Montana.  ' 


Analyst. 


E.  B.  Hurlbut. 


H.  W.  Foote. 


or  28.4  di    2-5.0 

ab    7.9  ol      2.1 

an    9.5  mt  10.4 
ne  16.2 

or  23.9  di    33.3  ' 

an    7.8  wo    5.8  , 

ne    9.4  mi  12.5 
il      2.0 


or  23.9 
ab  7.9 
an  10.8 
ne  15. 1 


di  20.7 
ol  1.5  I 
mt  5.1 
il  6.9 
hm  4.2 
ap     1.9 


Square  Butte, 
High  wood  Mts., 
Montana. 


Yogo  Peak, 
Little  Belt  Mte., 
Montana. 


Laacher  See, 
Rh.  Prussia. 


Rosengurtchen , 
Heuoach,  Hesse. 


Ziegenberg, 
Nestersitz, 
Bohemia. 


or  32.8  di 

ab    3.1  ol 

an    8.6  mt    6.0 

ne  12.8  ap     1.8  ' 


28.9    NearKhoi,  Persia. 


L.  V.  Pirsson. 


\V.  F.  Hille- 
brand. 


W.  Bmhns. 


K.  Tichauer. 


F.  Hanusch. 


J.  Steinecke. 


Reference. 


L.  V.  Pirsson, 
B.  IT.  S.  G.  S.,  148, 
p.  153,  1897. 

L.  V.  Pirsson, 
B.U.S.G.8.,  148, 
p.  153,  1897. 

Weed  and  Pirsson, 
B.G.S.A.,  VI, 
p.  414,  1895. 

Weetl  and  Pirsson, 
A.J.S.,  L., 
p.  474,  1895. 


\V.  Bruhns, 
cf.  N.J.  1892,  II, 
p.  418. 

R.  Wedel, 
Jb.Pr.G.L-A.,XI, 
p.  33,*  1.^92. 

J.  E.  Hibech, 
T.M.P.M.,XIV, 
p.  101,  1894. 


J.  Steinecke, 
Z.  Nw.  Halle,  VI, 
p.  12,  1887. 


SL'BRANO  4.     DOSODIC.    MONCHIQUOSE. 


0.25 

trace 

O.M 

0.09 

trace 

trace 

0.04 

0.14 


0.03 
0.05 
0.12 
trace 


or  17.  S 

ab  14.7 

I  an  12.2 

I  ne    7.4 


or  18.9 
ab  17.8 
an  7.8 
ne  10  5 


or  16.1 
ab  19.9 
an  5.0 
ne   9.7 


or  6.1 
i  ab  18.9 
!  an  12. 2 

ne  10. 2 


or  11.7 
ab  9.2 
an  21.0 
no    6.5 


di  27.2 
ol  6.7 
mt  7.2 
il  0.9 
ap     1.0 

di  23.9 
ol  7.4 
mt  8.0 
il  1.2 
ap     2.5 

di  18.4 
ol  9.4 
mt  8.4 
il  1.8 
ap     4.5 

di  30.0 
ol  6.5 
mt  7.2 
il  2.5 
ap     1.9 

di  32.1 
ol  8.7 
mt  9.0 
il  1.1 
ap     1.2 


Big  Baldv  Mountain,      W.  F.  Hille- 
Little  Belt  Mts.,  brand. 


0.17 


or  18.3  di    22.3 

ub  14.1  ol      2.9 

an    8.6  mt    9.0 

ne  19.0  il      1.8 

or  12.8  di    24.8 

ab  10. 5  ol    13. 1 

an  10.6  mt    6.0 

ne  13.6  il      4.6 
ap    2.0 


Montana. 


High  wood  Gap, 
High  wood  Mts., 
Montana. 


Musselshell  River, 
Crazy  Mountains, 
Montana. 


*The  Basin," 
Cripple  Creek, 
Colorado. 


Santa  Maria,  Puebla, 
Mexico. 


Santa  Cruz  R.  R., 
Cabo  Frio,  Brazil. 


or  17.2 
ab  12. 1 
an  10.6 
no    9.4 


di  13.0 
wo  16. 7 
mt  6.3 
il  6.8 
hm  4.8 


FreidrichstoUen, 
Allendorf, 
Rh.  Prussia. 


Blankenhomberg, 
Kaiserstuhl,  Baden. 


H.  W.  Foote. 


L.  G.  Eakins. 


W.  F.  Hille- 
brand. 


A.  Hoppe. 


M.  Hunter. 


Not  stated. 


K.  Gruss. 


Author's  name. 


Leucite- 
syenit^. 


Leucite-l)a8alt. 


Shonkinite. 


Shonkinite. 


Trachyte. 


,  Nephelite- 
basalt. 


Camptonitic 
monchiquite. 


Leucitophyre. 


L.  V.  Pirsson, 
20  A.  R.  U.  S.  G.  S., 
HI,  p.  548,  1900. 

L.  V.  Pirsson, 
B.  U.  S.  G.  S.,  148, 
p.  153,  1897. 

W.  H.  Weed, 

B.  U.  S.  G.  S.,  148, 
p.  144,  1897. 

W.  Cross,  J.  G.,  v., 
p.  689,  1897. 


A.  Hoppe,  in  Felix  and 
Lenk,Btr.G.Mex.,II, 
p.  220,  1899. 

Hunterand  Rosen  busch, 
T.  M.  P.  M.,  XI, 
p.  454,  1890. 

F.  Beyschlag,  Erl.G.  Kt. 
Preus.  Bl.  Allendorf, 
p.  47,  1886. 

K.  Gruss, 
Mt.  Bad.  G.  I^A.,  IV, 
p.  126,  1900. 


Remarks. 


MgO  corrected, 
L.  V.   P.,  priv. 
contrib.    9.68 
in  original. 

Also  in  20  A.  R. 
U.8.G.8.,III, 
p.  484,  1900. 


Sum  high. 
Not  fresh. 


^fii    given    as 
1.08  H,P04.  . 


Analcite-basalt.  1 


Monchiquite. 


Monchiquite? 


Near  shonkin- 
ose. 


Not  described. 


AnaU'ite-basalt. '  Not  fresh 


Basalt. 


Monchiquite. 


Basalt. 


Leucite- 
basanite. 


Dried  before 
analysis? 


Border  of  es- 
sexose. 
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1 

Al.  I 

2 
Al.  I 


3 

A2.  II 

4 

A2.  II 

5 

A3. 

Ill 

6 

A2. 

II 

7 

A2. 

II 

CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 

CLASS  III.     SALFEMAN>>-Continu(KL 
RANG  2.    DOMALKALIC.    MONCHIQUASE— ('^mtinued. 


No. 

SiO, 
47.  83 

9 

A2.  11 

.797 

1 

10 

45.56 

A2.  II 

.759 

11 

43.35 

A2.1I 

.723 

12 

44.64 

B2.  III. 

.744 

13 

44.  «3 

A.2II 

.744 

14 

45.61 

A3.  Ill 

.760 

I 


Al/)s     Fe/)s      FeO      Mg()     CaO     Na,()  i    K./)    :  HjO-f- 


16.09       4.32       3.62     5.53  ,10.68       4.46 


4.05       0.24 


.(»0         .138         .191 


.072 


14. 43  ,     7.  71       6. 07  .  0.  87     9.  23  .     5. 57 


.043 


2.45 


.141 


.048  .0H4         .022         .165  ;         .090  .         .026 


2.79 


11.46     11.98       2.26    11.69     7. 76  |     3.88       0.99;     2.41 
.112  .075  .031         .292         .138  .063  .011 


12.74       4.21      11.17     5.82   10.12 

.125  .026 


13.77 
.ia5  j 

15. 70  I 

.154  I 


4.31 


7.30 

.045 

6.17 


.156 

.146 

.180 

.069 

5.60 

4.47 

7.96 

4.20 

.078 

.112 

.142 

.068 

7.29 

4.84 

6.34 

5.06 

.101  1 

.121 

.112 

.081 

1.41 
.015 

2.65 

.029 

2.67 

.029 


0.51 


4.04 


2.34 


H,0  -    CO,  :  TiO,     P,(\ 


o.a5 


0.49 


0.59 


2.27     1.33 

.028  !      .009 


1.25 

1.73 

1.02 

.022 

.007 

2.43 

1.54 

.030 

.011 

5.86 

.073 

1.34 


4.25 


0.09 


.053         .001 

3.48 

.044 


MnD 


trace 


BaO 


1.47 

.021 


0.20 

.003 

0.08 

.001 

I  trace  : 


Sum     Sp.  gr. 
100. 47     2. 858 


99.64 


2.  759 


100.34  !  2.974 


100.99 


100.43 


99.50 


2.87 


RANG  3.    ALKALICALCIC.    LIMBURGA8E. 


1 

42.46 

12.04 

2.19 

5.34  112.40   12.14 

1 
1.21  ! 

2.68 

4.03 

1  0., 

A2.  II 

.706 

.118 

.014 

.074         .810  ;      .217 

.020  ^ 

.029 

2 

43.74 

14.82 

2.40 

7.52  .  6.98   10.81  1 

3.08 

2.90 

2.94 

1.. 

A2.  II  G 

.7-29 

.145 

.015 

.104 

1 
.175        .193  1 

i 
1 

.050 

1 

.031 

I  0.55  ,  2.47     0.84 

.031         .006 

i 
2.  80     0. 64 

.035         .004 


0.16 

99. 51     2. 94 

.002 

100.23 

2.914 

RANG  3.    ALKALICALCIC.    LIMBURGASE. 


45.11 

12.44 

.752 

.122 

42.35 

12.29 

.706 

.120 

43.66 

17.35 

.728 

.170 

2.67 

9.36 

.017 

.180 

3.89 

7.05 

.024  ; 

.098 

11.56    10.61       3.05       LOl       0.78 


.289         .189  .049 


I 


.011 


13.09   12.49  ;     2.74       1.04        1.50 

.327         .223  .W3  ,         .011 


44.82 
.747 

42.13 

.702 

39.13 
.652 

43.65 
.728 


13.68 
.134 

16. 31 
.160 

11.38 
.111 

11.48 
.114 


7.88 
.019 

2.76 

.017 

6.43 

.(MO 

7.33 

.045 

6.32 


I 


I 


0.16 


0.32 


5.40  '4.27     9.39       5.12       2.07       1.99 


.076        .107 

7.57   10.11 

.106         .253 


.167  ,         .083 

12. 76       2. 83 

.227  .045 


.022 

0.  89         2.  81 
.009 


7.93 

.110 

8.13 

.112 

8.00 
.111 


7.37 

.186 

8.64 

.216 

7.92 


I 


9.  62  !     2.  27  I     2.  48       3. 16 
I 
.171  ,        .037  .026 


11.77 
.210 

14.00 


2.47  I     1.93  I     2.87 


.040 

2.28 


.020  ' 

1.51       1.00 


.198        .250  1        .037  .016 


2.12 


2.41 


trace 


2.34 

0.51 

0.22 

trace 

100.02 

3.118 

.029 

.003 

.003 

20° 

1.82 

0.99 

0.21 

0.10 

100.19 

3.122 

.023 

.007 

.003 

.001 

239 

1.21 

1.32 

99.66 

.015 

.009 

1.35 

0.15 

99.73 

3.016 

.017 

.001 

0.50 

100.32 

2.98 

I  '      .007 

4.02  '  0.42 

.050  .006 

i 

4.00     trace 
.050      — 


100.60     3.07 


100.16 


Inclusive. 


3rO 

none 

or  23.9 

til    23.9 

LljO 

none 

ab    6.8 

ol      1.9 

an  14.7 

mt    6.3 

ne  16.8 

il  4.3 
ap     2.8 

SOs 

trace 

or  14.5 

di      8. 5 

ab  30.4 

wo    9.5 

an    7.0 

mt  11.1 

ne    9.1 

il  3.4 
ap     2.2 

or    6.1 

dl    14.5 

ab  27.2 

ol    15.8 

an  10.6 

mt    0.2 

ne    3.1 

il  4.6 
hmll.8 
ap     3.4 

CuO 


0.06 


Norm. 


SALFEMANE LIMBURG08E. 

ORDER  6.     LENDOFELIC.     PORTUGARE— Contimie<l. 
SrBRAN(}  4.    DOSODIC.    MONCHIQrOSE— Continued. 

AnalvHt. 


843 


Ix)oalitv. 


Falkenberg,  Tetschen,    R.  Pfohl. 
Bohemia. 


Schichenberg,  Tet- 
schen, Bohemia. 


Hut  berg,  Tetschen, 
Bohemia. 


""l.l'^  ^\  4i  Island  of  1891, 

ab  16.2  ol      5.3  Pftntpllpn« 

an  11.4  mt   6.0  ,  P;  ''anieiiena, 

neio.8  il    11.2  Mediterranean. 


I 


SnOj       trace 


or  16.1 

di 

22.6 

ab  19.4 

ol 

0.5 

an  10.6 

mt 

6.0 

ne    8.8 

il 

8.2 

hm 

3.0 

or  16.1 

di 

15.0 

ab  21.5 

ol 

5.4 

an  12.2 

mt 

9.0 

ne  11.4 

il 

6.6 

Banatette  River, 
Kupane  Bay, 
Timor  Island. 


Franklin  Island, 
Antarctic. 


F.  Hanusch. 


R.  Pfohl. 


H.  Foerstner. 


O.  Pufahl. 


G.  T.  Prior. 


Reference. 


Author's  name. 


Remarks. 


J.  E.  Hil^h, 
T.  M.  P.  M.,  XIV, 

p.  105.  1894. 


J.  E.  Hiljsch, 
T.  M.  P.  M.,  XIV, 
p.  104,  1894. 

J.  E.  Hibs<'h, 
T.  M.  P.  M.,  XIV, 
p.  1 10,  1894. 


II.  Foerstner, 
T.  M.  P.  M.,  XII, 
p.  512,  1891. 

A.  Wichmann,  Samml. 
G.  Mus.  Ixjiden,  II, 
p.  87,  1887. 

G.  T.  Prior, 
Min.  Mag.,  XII, 
p.  80,  1899. 


I  I-»eucite- 
tephrite. 


Xephelite- 
tephrite. 


MnO  high? 


Augitite. 


Basalt. 


Fovaite. 


Basalt. 


I 


Sum  high. 


Near  essexose. 


SUBRAXG  3.    SODIPOTASSIC.    OUROSE. 


Ll,0 

trace 

or  12.2 

di  29.8 

an  19.2 

ol    14.5 

Ic     3.1 

mt    3.2 

ne    5.7 

il  4.8 
ap    1.9 

CI 

trace 

or  17.2 

di   26.8 

s 

0.10 

ab    3.1 

ol     8.7 

an  17.8 

mt    8.5 

ne  12.5 

11  5. 4 
ap     1.3 

Willow  Creek,  Castle 
Mountains,  Mon- 
tana. 


Rio  do  Ouro,  Serra 
de  Tingua,  Brazil. 


L.  V.  Pirsson. 


P.  Jannasch. 


Weed  and  Pirsson, 
B.  U.  S.  G.  S.,  139, 
p.  115,  189(5.  ! 

Hunter  and  Rosenbusch,! 
T.  M.  P.  M.,  XI, 

p.  464,  1890.  j 


Monchiquite. 


I 


Monchiquite.      '  Not  fresh? 


SUBRAXG  4.    DOSODIC.    LIMBURGOSE. 


CI 

0.11 

or 

6.1 

di   26.4 

8 

0.01 

ab 

13.1 

ol    19.8 

l^ 

o.w 

an 

17.2 

mt    3.9 

0.04 

ne 

6.8 

11      4.3 

SrO 

trace 

ap     1.1 

Li,0 

trace 

ZrO, 

none 

or 

6.1 

di    30.2 

SO, 

0.05 

ab 

3.7 

ol   17.9 

s 

trace 

an 

18.3 

mt    6.6 

0.10 

ne 

10.2 

il      3.5 

Vj)_ 

0.04 

ap     2. 2 

NiO 

0.03 

SrO 

0.09 

or 

12.2 

di    16.6 

ab 

16.8 

ol     3.0 

an 

18.1 

mtll.4 

ne 

14.5 

il      2.3 
ap     2.8 

or 

5.0 

di   31.8 

ab 

7.3 

ol    14.2 

an 

23.4 

mt   8.9 

ne 

8.8 

il      2.6 

or 

13.5 

di    16.8 

ab 

5.2 

ol    14.4 

an 

27.0 

mt   9.3 

ne 

7.7 

or 

9.5 

dl    34.7 

an 

14.2 

ol     5.6 

Ic 

1.8 

mt  10.4 

ne 

11.4 

11      7.7 

or 

8.9 

di   41.6 

ab 

5.8 

ol     2.3 

an 

17.0 

mt   9.0 

ne 

7.4 

11      7.7 

Pinto  Mountain, 
Uvalde  Count v, 
Texas.' 


Ciruella, 
Colfax  County, 
New  Mexico. 


W.    F.    Hille- 
brand. 


W.    F.    Ilille- 
brand. 


Island  of  Cabo  Frio,       M.  Dittrich. 
Rio  Janeiro,  Brazil.  | 


Las  Amolanas,  M.  Dittrich. 

Atacama,  Chile.        i 

I 

I 
Wart  of  Skaill,  ;  J.  S.  Flett. 

Sand  wick,  i 

Orkney  Islands. 


Hoxa,  Orkney 
Islands. 


J.  8.  Flett. 


Brandberget^  Gran,      :  L.  Schnielck. 
Norway.  I 


W.  Cross, 

B.  U.  S.  (t.  8.,  108, 
p.  61,  190O. 


W.  Cross, 
B.  U.  8.  G.  8.,  168, 
p.  171,  1900. 


1 1.  Rosenbusch, 
Eleraente, 
p.  172,  1898. 

F.  V.  Wolff, 
Z.  D.  G.  G.,  LI, 

p.  506,  1899. 

J.  8.  Flett, 
Tr.  R.   8oc.    Edinb., 
XXXIX,  p.  887, 1900. 

J.  8.  Flett, 
Tr.   R.  Soc.    Edinb., 
XXXIX,  p.  887,1900. 


W.  C.  Brijgger, 
Q.  J.  G.  S.,  L, 
p.  19,  1894. 


Basalt. 


Xephelite- 
basanite. 


Essex  ite. 


Limburgite. 


Caniptonite. 


Camptonite. 


Olivine- 
•    ffabbro- 
diabase. 


Near  monchi- 
quose. 


Not  fresh. 


Not  fresh. 


344 


CHEMICAL    A9ALY:^Es9    OF   IGNEOUS    ROCKS. 


CXA^  III.    SALFEMANE-Toiitiniied. 

RA9G  3.    ALKAUCALCIC.    U3fBrRGA.SK-Cr>ntlniierL 


No. 

40.  m 

12.55 

5.47 

Fer> 

L 

1 

Car> 

Na,0 

2.M 

K,0 

1 

H/>- 

CO, 

TiO, 
4.20 

p,o, 

MnO 

Bao 

.Sum 

.<p.gr. 

« 

i     9.52     8.96   10.80 

1.19 

2.28 

2.68 

100.79 

B2.  HI 

.«77 

.123 

.OH 

,133         .224         An 

.041 

.013 

.053 

9 

37.  W) 

1.3.17 

8.83 

'     8.37     9.50   10.75 

2..%5 

2. 12 

1.40 

5.  .30 

trace 

,                 99.69 

A2.  II 

.632 

.129 

.«W> 

.llA         .23K         .192 

.099 

.022 

i 

10 

.  43.50 

14.74 

6.53 

5.32     .3.19    14.  W 

.3.49 

2  11 

.3.69 

i2.55 

0.61 

100.66 

2.932  : 

A2.II 

.725 

.144 

.(HI 

.074  1      .OW         .2M 

1 

I        .(K« 

.022 

.(B2 

.ow 

11 

43. 18 

13. 43 

5.06 

6.41    11.79    10.39 

.3.05 

1.41 

2.  .36 

0.43 

2. 1« 

o.;w 

101.  OH 

3.021  , 

02.111 

.720 

.132 

.oc» 

.»»         .29f>         .1>45 

.060 

.015 

.C/T 

.008 

1 

1 

12 

41.80 

12.43 

6.29 

4.84    13.62    10.88 

.3.40 

1 

1.71 

2.17 

0.65 

2. 15 

trace 

101.01 

3.011 

B2.in 

,        .IW7 

.121 

.!<» 

.007         .311         .194 

■         .065 

.018 

.027 

— 

' 

13 

43. 10 

II. 71 

4.43 

'    8.28   13.20   10.84 

1 

*    2.78 

1.27 

;     ^"^ 

'  1.88 

0.49 

99.78 

3.068  ! 

A2.n 

.71$ 

.114 

.027 

.115  1      .330  1      .193 

1 

.045 

!    ... 

.023 

.004 

14 

44.81 

15.35 

3.  37 

6.69   12.77     9.83 

3.03 

1.69 

2.13 

, 

0.48 

100.31 

2.98 

AS.  Ill 

.747 

.l.W 

.021 

.093         .319         .175 

.CIS 

.018 

.003 

15 

42.32 

12.11 

4.97 

6.13   15.21     9.78 

2.66 

1.92 

2.17 

0.62 

2.17 

0.26 

0.14                  101.56 

3.069 

C2.  IV 

.7WJ 

.119 

.031 

.085        .380        .175 

.04:t 

.020 

.027 

.002 

.002 

19° 

16 

42.02 

13.86 

5.81 

5.84    10.  .39    11.43 

.3.61 

0.86 

2.41 

0.56 

1.88 

0.11 

0.31                  101.28 

3.028 

C2.IV 

.700 

.13« 

.095 

.081  1      .260         .303 

.068 

.009 

.023 

.001 

.004  , 

19° 

1 

17 

44.78 

12.76 

5.42 

8.34    10.17    10.23 

3.56 

1.81 

1.42 

j  0.93 

0.25 

0.92 

100.59 

1 

2.952 

A2.  II 

.146 

.125 

.084 

.116         .254         .182 

.057 

.020 

I             1 

.008 

.006 

18 

43.63 

14.14 

7.72 

4.96     9.73   11.83 

2.84 

1.45 

3.22 

: 

trace 

0.94 

100.46 

2.934 

Aa.  Ill 

.727 

.138 

.049 

.069  1      .243         .210 

.045 

.016 

.006 

19 

41.58 

16.96 

8.06 

4.61    10.76   11.12 

4.23 

1.23 

1.74 

trace 

0.41 

100.70 

3.00 

AS.  Ill 

.(m 

AW 

.OfiO 

.054         .269         .198 

.068 

.013 

.003 

20 

42.75 

17.24 

8.10 

5.88      6.17    11.14 

4.21 

2.48 

1.06 

2.13 

trace 

101.16 

3.008 

B2.  Ill 

.713 

.109 

.051 

.082         .154  .      .199 

.068 

.026 

.027 

— 

1 

17.58 

RAN 

G  4.     DOCALCIC. 

1 

41.99 

6.17 

8.  33 

8.a3 

8.53 

2.12 

2.81 

2.99 

1.80 

0.29 

100.64 

3.01 

A3.  Ill 

.700 

.172 

.039 

.115 

.201 

.151 

.034 

.030 

.004 

SALFEMANE LIMBURGOSE. 
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ORDER  6.     LENDOFELIC.     PORTUGARE— Continue<i 
SUBRANG  4.    DOSODIC.    LIM  Bt'RG OS E— Continued. 


Inclusive. 


X 

CI 


X 

so, 

CI 


so. 


CI 


X 

80, 
CI 


X 

CI 


so. 


0.80 
0.23 


0.94 
0.18 
trace 


0.16 


0.»4 

trace 

0.16 


1.99 
0.20 


Norm. 


or     7.2  di   27.6 

I  ab    6.8  ol    11.1 

an  19.2  mt    7.9 

,  ne    8.0  il      8.2 

I  or     7.2  di    26.9 

an  18.9  ol     8.0 

Ic     3.9  rat  11.6 

{  ne  11.1  il    10.2  ; 

I  hm  0.8 


Lot-alitv. 


Maena,  (iran,  Nor- 
way. 


Brand l>erget,  Gran, 
Norway. 


I  or  12.2    di   17.3  Limbenj, 

I  ab  11.0     wo  12.4  I  iToioJlL^^Kl 

an  18. 3    mt    9.6,  Kaiwrstuhl, 

I  ne    9.9    il      5.1  Baden, 
ap    1.4  ! 


Ulmenstein, 
RhOngebirge. 


or     8.3  di    20.1  ; 

ab    7.3  ol    15.0  | 

an  18.6  mt    7.4 

ne  10.2  il      4.2 

1 
or  10.0    di   31.6     Pietzelstein, 
an  13.3    ol    13.8  i       pk;;,w«»k;V«to 
nei5.6    mt   9.0         Khungebirge. 
il      4.2  ' 


I 


or  7.8 
ab  6.3 
an  15.3 
ne    9.4 


27.7 
20.4 


il 
ap 


3.5  ! 
1.2 


or  10.0 

I  ab    7.9 

an  23. 4 

ne    9.4 

or  11.1 
ab  0.5 
an  15.6 
ne  11.9 

or  5.0 
ab  6.8 
an  19. 2 
nel2.8 

or  11.1 
ab  10.0 
an  IS.  3 
ne  10.8 


di  17.8 
ol  23.6 
mt  4.9 
ap     1.1 

di  26.0 
ol  21.1 
mt  7.2 
il      4.2 

di    29.7 
ol    10.3 
mt    8.4  I 
il      3.5  I 

di    25.6  j 
ol    17.3 
mt    7.9  I 
ap     2.0  I 


or    8.9  di    25.4 

ab  11.0  ol    10.5 

an  21.4  mt  11.4 

ne    6.8  ap     1.9 

or    7.2  di    22.7 

ab    1.6  ol    12.9 

an  23. 6  mt  11.6 

ne  18.5  ap    1.0 


Ilmenberg, 
Rhongebirge. 


Steller*8  Kuppe, 
Hesse. 

Bchaumburg, 
n.  Cagsel, 
Hesse-Nassau. 

Hunrodsberg, 
n.  Cassel, 
Hesse-Nassau. 

Hunenberg, 
BI.  Melsungen, 
Prussia. 


Bachelsdorf, 
Tetschen, 
Bohemia. 

Bachelsdorf, 
Tetschen, 
Bohemia. 


or  14.5    di  27.1  ,  Scharfenstein, 
tn^l    mtli:«i       Bohemia, 
ne  19.0     11      4.2 


Analyst. 
V.  Scrhnielck. 

V.  8chnielck. 

K.  Gruyj?. 
E.  MOller. 
E.  Muller. 
Kli'iss. 

H.  Wolff. 
O.  Fromm. 

O.  Fromm. 

G.  F.  Steffen. 

R.  Pfohl. 
R.  Pfohl. 
R.  Pfohl. 


Reference. 


Author's  name. 


I  W.  C.  Briigger, 
Q.  J.  G.  S.,  L, 
p.  26,  1894. 

!  W.  C.  Brogger, 
I  Eg.  Kg.,  Ill, 
,      p.  93,  1899. 


I  K.  Gniss, 

!      Mt.  Bad.  O.  T^A.,     . 

I      IV,  p.  I'M,  1900. 

E.  Moller, 

!      N.  J.,  1888,  I, 
p.  112. 

,  E.  Moller, 

N.  J.,  1888,  I, 
,      p.  116. 

H.  Proescholdt, 
Jb.  Pr.  G.  L-A., 
XIV,  p.l2,  1894. 

K.  Oebbeke, 
Jb.  Pr.  G.  L-A., 
IX,  p.  402,  1889. 

O.  Fromm, 
Z.  D.  G.  G.,  XLIII, 
p  68,  1891. 

O.  Fromm, 

Z.  D.  G.  G.,  XLIII, 
p.  75,  1891. 

F.  Bevschlag, 

Erl.*  G.  Kt.  Preus. 
Bl.  Melsungen, 
p.  20,  1891. 

J.  E.  Hibsc-h, 
T.  M.  P.  M.,  XV, 

p.  247,  1896. 

J.  E.  Hibsch, 

T.  M.  P.  M.,  XV, 
p.  247,  1896. 

J.  E.  Hibsch, 
T.  M.  P.  M.,  XVII, 
p.  48,  1897. 


Remarks. 


Gamptonite.  Not  fresh. 


Hornblendite. 


Limbui^ite. 


Nephelite- 
basalt. 


Basalt. 


Basalt. 


Basalt. 


Basalt. 


Augitite. 


Limburgite.        j  Sum  high. 


Nephelite-  Sum  high, 

basalt. 


Basalt. 


Nephelite- 
basanite. 


Sum  high. 


Sum  high. 


Near  etindose. 


Sum  high. 


SUBRANG  2.    S0DIP0TA8SIC. 


1  or  16.7     di      9.7 

Rennibuster, 

J.  S.  Flett. 

J.  S.  Flett, 

Gamptonite. 

Properly  in  lim- 

• 

ab    4.2     ol    18.4 
an  30.0     mt    9.0 
ne    7.4 

Orkney  Islands. 

Tr.  R.  Soc.  Edinb., 
XXXIX,  p.  887, 1900. 

1 

burgose,    if 
TiO,  were  de- 
termined. Cf. 
Nos.  5  and  6. 
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CHEMICAL    ANALYSES    OF    IGNEOUS   ROCKS. 
CLASS  III.     SALFEMANE— ContinuefL 

RANG  4.     DOCALCIC. 


No. 

SiO, 

1 

38.58 

A3.  Ill 

.&I3 

2 

41.18 

A3.  Ill  - 

.686 

3 

41.13 

AS.  Ill 

.686 

4 

A3.  Ill 

5 

A2.II 

6 

A2.  II 


I 


AljOs     Fe/),      FeO      M0)     CaO      Na^O      K^O     H^O-f  H/)—    CO,     TiO.,     P^Oj    MnO 


42.71 

I 

.712  I 

1 
39.84 

I  38.  62  1 


20.42 

.200 

17.94 

.176 

18.18 

.178 

16.03 

.157 

19.71  ' 

.193 

13.90 

.136  I 


7.60 

.048 

9.81 

,061 

4.71   I 

.029 

9.31 

.058 

7.  73 

.049 

5.97 


5.91    12.93     9.43  2.29  1.:^        1.25 

I 

.082         .323         .168  ,037  .015 

1. 16    1 1 .  18    12.  38  3. 15  0. 93       2. 03 

.017         .280         .221  .a51  .010 


0.50 

.006  ; 


7.64   10.59    13.20       2.00       1.59 

I 

.106         .265         .235  i         .032  '         .017 


1.83    10.44 

.025  I       .261 

8.  89     7.  33 
.  124         . 183 

8.65    11.21 

. 121         . 280 

I 


1.74 


2.78 


BaO       Sum    i  Sp.  gr. 


14.70  ;  2.71  0.24 

.21)2  .043  .Oa3 

13.52  1.59  0.53       0.86 

.241  .026  .006 

15.54  2.01  0.57       1.46 

.277  .  .032  .007 


I 


I  ' 

0. 08     trace    trace 

.001      —        — 

1.8(5     0.60     0.30 

.023         .004         .004 


I 


99.80 


100.26 


100.78 


100.75 


100.08 


3.064 


100.69 


3.182 
150 


1 
A2.II 

2 

A2.II 

3 

Al.  I 

4 

A2.n 


1 

Al.  I 


CLASS  III.     SALFEMANE. 

RANG  1.     PERALKAUC.    MALIGNASE. 


2.74 

.017  ; 


2.65     5.68   14.36 

.037         .142         .256 


RANG  1.     PERALKALIC.    MALIGNASE. 


51.88 
.865 


14. 13       6. 45 

.139  .040 


51.38  15.88  1.48 

.856           .156  '  .009 

44.65  13.87  6.06 

.744           .136  .038 

i 

42.02  12.05  7.93 

.700           .118  .050 


0.  94     3. 44    10.  81       6.  72 


.018 
4.37 

.061 

2.94 

.041 

5.06 


.086  !       .193 


.108 


I 


4.43     8.62  I  7.57 

.111  I       .1.54  I  .122 

5. 15  I  9. 57  I  5.  67 

.129         .171  I  .091 


2.18  117.01 


.a>5  ,      .304 


4.95 


.080 


4.57 

0.18 

0.33 

0.96 

100.41 

2.88 

.049 

.004 

.007 

4.20 

0.42 

0.12 

0.98 

99.45 

.015 

.002 

.007 

\ 

4.49 

2.10 

0.96 

0.11 

0. 95 

1.50 

0.17 

0.76 

99.92 

.048 

.012 

.011 

.002 

.005 

3.  15 

.034 

0.67 

2.36 

.029 

1.66 

.012 

0.96 

.014 

100.54 
.34 

100.20 

• 

I 


46.04 
.767 


12.23  I     3.86 

.120  I         .024 


4.60   10.38 

.064 


RANG  2.     DOMALKALIC.     KAMERUNASE. 

2.87 


8.97  I 
.160  , 


2.  42 


5.77 

.062 


0.64     1.14     trace 

.008  !       .008       


0.48 

.003 


9.76 


SALFEMANE 8R   3    OF    KAMERUNASE. 
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ORDER  6.     LENDOFELIC.     PORTUGARE— Continued. 
SUBRANG  3.    PRE80DIC. 


Inclusive. 


Norm. 


or    1.1  di  4.3 

an  41.1  ol  24.7 

Ic     5.7  mt  11.1 
ne  10.5 


or  .  4. 5 
an  32.0 
Ic     0.9 

ne  14.5 


di  22.9 
ol  12.2 
mt  2.6 
11  0.9 
hm  8.0 


35.9     di    16.7 

7.4     ol    19.2 

9.1     am    3.2 

mt    6.7 


Ixjcalitv. 


Lherz, 
Pyrenees,  France. 


Kreuzberff, 
RhongeJbirge. 


Eckmann^hain, 
Vogelsl^ei^, 
Hesse. 


I 


^r    II  ^1   H-^  '  Burberg, 

ab    3.7  ol      7.7  !  Pa  rlflha/l 

an  30.9  mt   5.8         n.  LarisDaa, 

ne  10. 2  hm  5. 3        Bohemia. 


or    3.3  di    18.3 

ab    0.5  ol    13.9 

an  44.8  mt  11.4  < 
ne    7.1  ' 


an  27.0 
Ic  3.1 
ne    9.1 


dl  17.9 
ol  19.7 
am  8.8 
mt  8.6 
11  3.5 
ap     1.8 


Pavone,  n.  I\Tea, 
Piedmont. 


Dakar  Peak, 
Cape  Verde  Islands. 


Analyst. 


Reference. 


A.  Pisani.  A.  Lacroix, 

C.  R.  VIII.  Cong.  G. 
Int.,  p.  833,  1901. 

E.  V.  Sevfried.      E.  v.  Seyfried, 

I      cf.  N.  J.,  1898,  II, 
I      p.  65. 

H.  Sommerlad.     H.  Sommerlad, 
N.  J.,  1884;  II, 
p.  223. 

I 
J.  M.  Clements.  '  J.  M.  Clements, 

Jb.  G.  R-A.  Wien, 
XL.,  p.  345,  1890. 

M.  Dittrich.  F.  R.  van  Horn, 

T.  M.  P.  M.,  XVII, 
p.  414,  1898. 

C.  V.  John.  C.  V.  John, 

Jb.  G.  R-A.  Wien, 
XLVI,  p.  288,  1896. 


Author* s  name. 


Remarks. 


Ariegite. 


Basanite. 


Leucite-basalt. 


Basalt. 


Hornblende- 
gabbro. 

Limburgite. 


Iron  oxides? 


Iron  oxides? 


ORDER  7.     LENFELIC.     KAMERUNARE. 

SUBRANG  3.    SODIPOTASSIC. 


or  23.4  dl    a^6 

an    3.9  wo    3.3 

Ic     6.1  mt    4.0 

ne  17.0  ap     5.3 


Pooh  bah  Lake, 
Rainy  River  dis- 
trict, Ontario. 


F.  L.  Ransome. : 


A.  C.  Lawson, 

B.  Dep.  G.  Un.  Cal., 
I,  p.  350,  1896. 


I  Nephelite- 

pyroxene- 
I      malignite. 


SUBRANG  4.     DOSODIC.    MALIGN08E. 


SO, 
CI 
SrO 
L1,0 


0.61 
trace 
0.37 
trace 


0.64 


or  27.2 

ac 

8.3 

ab    7.9 

di 

18.5 

ne  21.3 

wo 

10.0 

mt 

2.1 

il 

0.6 

hm 

2.0 

ap 

2.2 

or  25.0 

ac 

4.2 

ab    2.6 

di 

36.8 

ne  27.3 

ol 

0.7 

ap 

2.2 

or  26.7 

di 

27.9 

ab    2.6 

wo 

0.2 

an    1.1 

mt 

6.6 

ne  18. 5 

il 

1.8 

no    5.0 

hm 

1.4 

ap 

3.5 

or  18.9 

di 

11.9 

ab    1.6 

wo 

23.8 

an    1.1 

mt 

9.7 

ne21.9 

il 

4.5 

hm 

1.3 

ap 

4i0 

Poohbah  Lake,  Rainy 
River  district, 
Ontario. 


Poohbah  I>ake,  Rainy 
River  district, 
Ontario. 

Gordon's  Butte, 
Crazy  Mountains, 
Montana. 


As,  Alnij, 
Sweden. 


W.  C.  Blasdale. 


J.W.Sharwood. 


W.  F.  Hille- 
brand. 


N.  Sahllwm. 


A.  C.  Lawson, 
B.  Dep.  G.  Un.  Cal., 
I,  p.  356,  1896. 


A.  C.  Lawson, 
B.  Dep.  G.  Un.  Cal., 
I,  p.  359,  1896. 

J.  E.  Wolff, 
B.  U.  S.  G.  S.,  150, 
p.  201,  1898. 


N.  Sahlbom, 
N.  J.,  1897,  II,  p.  99. 


Garnet- 
pyroxene- 
malignite. 


Amphibole- 
malignite. 


Theralite. 


Ijolite- 
porphyry. 


Sum  low. 


.SrBRAN<}  3.     SODIPOTASSIC. 


SOa 

CI 

SrO 


trace 

0.11 

0.25 


or  22.2 

di 

26.3 

an    6.3 

ol 

12.3 

Ic     9.6 

mt 

5.6 

ne  11.1 

il 

1.2 

ap 

2.6 

Arrow  Peak, 

High  wood  Moun- 
tains, Montana. 


H.  W.  Foote. 


L.  V.  Pirsson, 
B.  U.  S.  G.  S..  148, 
p.  153,  1897. 


Leucite-basalt? 


848 


9 

AX  II 

10 

A1. 1 

11 
Al.I 


CHEMICAL   ANALYSES    OF   IGNEOUS    ROCKS. 
CLASS  III.     SALFEMANB-Oontinued. 

RANG  2.     DOMALKALIC.     KAMERUNASE. 


No.         Sio,      Al,(>,  I  Fe,(),      FeO      Mf?() 


C'aO     Xa,()      K,()     H,04-  H,0-    CO,     TiO,     PA    >inO 


1  44.31      17. 2()       4.tW       3.73     6.57    10.40       4.45       3.64       3.30     0.77 

I 

B3.  IV  ,         .7X9  .im  Ayj»  .051         .164'      .  1H5  .0?2  AW 


«.41  4.m    14.87  4.25  1.94        1.18 

.11H»  .117         .2li:>  .OiW  .021 

7.(M  5.(X)     7.H4  i^.'M\  3.47       0.40 

.098  .lis         .186  .103  .Wm 

«.21  7.03     9.01  H.23  2.28        1.87 

I 

.OHrt  .17tJ         .161  .105  .a»-l 

«.2«  2.ei)    14.34  4.67  2.51  !     3.60 

'  t 

.(W7  .067         .iVi  .O?.^  .027  j 

2.91  7.16    13.83  4.73  2.01        2.17 

.(MO  .17»         .'H6  .076  .0£1 

10.  21  3. 52  |l5. 18  5. 1 1  1 .  81  '     0. 58 

.U'2  .ONi  ■       .JTl  .OW  .019  1 

8. 15  •  6.56   12. 13  4.95  1.58       0.20 


2 

41.80 

14.56 

i\,m 

Ba.  Ill 

.iW7 

.14a 

oan 

3 

47.  10 

16.42 

4.6;^ 

A2.  II 

.7M5 

.161 

.vj» 

4 

45.77  ' 

16.  m 

3.  72 

A2.  II 

.7ta 

.lft8 

.02:) 

5 

42.  77 

14.  16 

5.  (V> 

A3.  Ill 

.718 

.l^j 

.(«2 

6 

39.88 

15.  37 

8.67 

A2.II 

.6«ft 

.IM) 

•  OM 

7 

48.87 

12.11 

1 
3. 17  1 

B2.  Ill 

.MA 

.litf 

.OUU  ! 

8 

46.53 

14. 31 

3,61  ! 

B2.  Ill 

.776 

Am 

.02s  1 

.lUI       .IM 


.217 


.OHO 


.OlH 


40. 10     15, 27      10. 13 

.(M9M  .ISO  .069 


H9.97  17.  »0 

.n»  .170 

S9.30  13.66 

.$86  .i;u 


r.4i 


1.85     4.59  |12.08       4.78       3.34       2.9:i 

.026         .lliS         .216  .077  .ftti 


X  05     3. 82    10. 5:^       5. 14       3. 56       4. 11 

.013         .096         .1V7  .OKt  .088 


7.42       4.45     4.46    11.37       5.78       1.44       4.53 


.062         .112         .303 


.0(KI 


.016 


BaO  ,    Sum      Sp.^. 


0.10 
.001 


0.40     4.14  ,  0.52 

.OM  .004 

1.75  0.48     0.36  1 

.022  .OttJ         .005  I 

traiv     1. 70  0. 29     trafe  I 

.021  .002       

3.a5  0.30               ' 

.(jas  .002 


1.04     2.29     trac-e 

.013         .016       


!       .045         .006  I       .(4)1 


R.\Xr,  3.     ALKAUi'ALCIC.     ETIXDASE. 


:  3^40      12.  iM       8.27       4.59:11.44    14.46       0.97       3.01        2.36 


A2.II 


.6W 


.064         .2?^         .-.»*  ! 


3.94     0.42     1.04 

.006         .OUT 


99.11 


100.  82 


!  100.65 

t 


100.27 


99. 40     2. 904 


100. 06     2. 918 


0.72 

trace 

101.28 

3.10 

.009 

2.99 

0.  22                 101. 23 

2.96 

.096 

.008 

0.23 

3.&I 

0.87 

0.08               '     99.89 

2.91 

.046 

.006 

.001 

o.;« 

3.^ 

0.84 

0.09 

99.89 

2.86 

.042 

.(W6 

.001 

0.15 

3.62 

0.85 

0.08 

99.76 
0.11  • 

2.79 

99.65 


99.84 


I 
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ORDER  7.     LENFELIC.     KAMERUNARE— Continued. 
SUBRANG  4.    D080DIC.    KAMERUNOSE. 


Inclusive. 


Norm. 


Lot*alitv. 


X  0.20 

SOi       0.06 
CI  0.14 


80, 
CI 


2.17 
0.48 


I 


or  12.2  dl    27.8 

Hn  16. 4  ol      4. 5 

Ic     7.0  mt    6.7 
ne20.4 


or  11.7     dl    25.3  I 
ab    1.6     wo    9.7 
an  14.7     mt    8.8  i 
nel8.7     il       8.0  I 
ap     1.2 


or  20.6 
ab  8.9 
an  5.8 
ne  24.4 


di  24.4  I 

ol  4.7  I 
mt    6. 7  I 
11       3.4 
ap     1.0 


Gordon's  Butte, 
Crazy  Mountains, 
Montana. 


Monrhique,  Serra  de 
Monchique, 
Portugal. 


Heum, 
Laugendal, 
Norway. 


Analyst. 


""l^H  '^l  ^'i  Kj58e  Aklungen, 

ab    5.8  ol      6.4,  r  o„„«„^oi 

an  8.1  mt   6.3  Laugendal, 

ne26.7  11     3.2;  Norway. 


or  15.0 
I  ab  4.2 
I  an  10.3 
I  ne  19.0 


di  18.7 
wo  14. 7 
mt  7.4 
11  5.9  j 
ap     "  -^  ' 


Kiechlingsberg, 
Kaiserstuhl, 
Baden. 


0.7 


or  5.6 
an  14.5 
Ic  5.2 
ne  21. 6 


I 

^1    ^'fi  I   ^*^"®^  ^^' 
mt    6.3  I  «'-"»"" 

11  2.0 
hm  4.3 
ap     5.3 


Saxony. 


or  10.6  dl    47.1 

ab    7.3  wo    6.1 

an    5.0  mt    4.6 

ne  19.3  11      1.4 

or  10.0  dl    89.3 

ab    6.8  ol      3.4 

an  11.7  mt    5.3 

ne  19.0  11      5.5 


or  12.8 
an  10.6 
Ic  5.2 
ne  21.9 


or  10.0 
an  13. 6 
Ic  8.7 
ne  23.6 


I 


dl  24.9 
wo  2.7 
11  4.0 
hm  10. 1 
pf  2.7 
ap     2.0 

dl  20.7 
wo  2.5 
11  6.5 
hm  7.4 
ap     1.9 


Q     .^8 

or  8.9 
an  16.' 
80  6.9 
no  18.2 


dl 

wo 

mt 

11 

hm 

ap 


24.2 
1.4 
3.9 
6.9 
4.6 
2.0 


Poutelitschorr, 
Uniptek,  Kola, 
Finland. 

Kunjokthal,  Kola. 
Finland. 


Etinde  Volcano, 
Kamerun,  Africa. 


Etinde  Volcano, 
Kamerun,  Africa. 


Etinde  Volcano, 
Kamerun,  Africa. 


E.  A.  Schneider. 


Singhof. 


V.  Schmelck. 


Reference. 


Author's  name. 


J.  E.  Wolff, 
B.  U.  S.  G.  S.,  150, 
p.  201,  1898. 


j  Theralite. 


K.-Koschlau  and  Hack- 
mann,  T.  M.  P.  M., 
XVI,  p.  237,  1896. 

W.  C.  Bnigger, 
Eg.  Kg.,^II, 
p.  91,  1898. 


O.  Heidenreich.    W.  C.  Brogger, 
Eg.  Kg.,^II, 


Remarks. 


K.  Gruss. 


J.  Stock. 


I 


H.  Berghell. 


F.  Eichleiter. 


M.  Dittrich. 


M.  Dittrich. 


M.  Dittrich. 


p.  65,  1898. 

K.  Gruss, 
Mt.  Bad.  G.  L-A., 
IV,  p.  113,  1900. 

J.  Stock, 
T.  M.  P.  M.,  IX, 
p.  466,  1888. 


V.  Haekman, 
Fennia,  XI,  No.  2, 
p.  193,  1894. 

F.  Eichleiter, 
Vh.  G.  R.-A.  Wien, 
XXVII,  p.  217, 1893. 


E.  Esch, 
Sb.  Berl.  Akad., 
1901,  p.  299. 


E.  Esch, 
Sb.  Berl.  Akad., 
1901,  p.  299. 

E.  Esch, 
Sb.  Berl.  Akad., 
1901,  p.  299. 


Baisic  segrega- 
tion in  nephe- 
lite-svenite. 


Heumite. 


Farrisite. 


Monchiquite. 


Nephelite- 
aolerite. 


Augite- 
porphyrite. 


Theralite. 


licucite- 
nephelinite. 


Leucite- 
nephelinite. 


Hauynophyr. 


Sum  low.  Prop- 
erly in  mali^- 
nose,  if  TiO, 
were  deter- 
mined. 


Near  malignose. 


Sum  high. 


Sum  high.  Also 
in  V.  Hack- 
man,  Fennia, 
XI,  No.  2,  p. 
168, 1894. 


8UBRAN0  2.    DOPOTASSIC. 


an  22.0 

dl 

Ic    14.0 

ol    ] 

ne    4.6 

am  1 
mt  1 
il 
ap 

6.9 
18.6 
12.5 
12.1 
0.8 
2.3 


Near  Hot  Springs, 
Arkansas. 


L.  G.  Eakins. 


J.  F.  Kemp,   , 
A.R.  Ark.G.S.,1890, 
p.  399,  1891. 


Ouachitite. 


Not  fresh. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 
CLASS  III.     SALFEMANE— Continued. 

RANG  3.    ALKALICALCIC.    ETINDASE. 


No. 

SiOj 

Al,Os 
12.85 

Fe,0, 
2.67 

FeC) 
7.52 

MgO     CaO 

Na,0 
2.75 

K,0 
2.15 

H,0-f    H,0-    CO, 

TiO, 

P205 

MnO 
0.83 

BaO  ,     Sum 

8p.gr. 
2.905 

1 

42.51 

12.00   11.83 

2.96  ;               3.46 

100. 53 

A3.  Ill 

.709 

.  126 

.017 

.104         .300         .210 
1 

.044 

.023 

.012 

2 

43.18 

12.66 

3.66 

8.69   13.74    12.51 

3.19 

1.22 

1.42 

' 

0.88 

1  101.15 

2.99 

B2.  ni 

.720 

.124 

.023 

.121         .344         .22:^ 

.051 

.013 

1 

.006 

3 

41.67 

11.39 

4.81 

9.72   12.37    11.23 

3.57 

1.06 

2.57 

1.39 

99.78 

2.42 

A3,  m 

.696 

.112 

.030 

.136         .309         .200 

.058 

.011 

.010 

4 

41.68 

17.98 

5.40 

8.42  i  7.40   11.84 

4.28 

2.07 

1.09 

1.21 

trace 

j  101.37 

3.015 

C2.  IV 

.695 

.176 

.034 

.117         .18.1 

.211 

.069 

.     .022 

.01.'^. 

— 

5 

39.33 

15.26 

6.36 

5.  99     9.  78 

14.52 

3.47 

1.53 

2.54 

1 
0.12 

1.01 

0.93 

100.84 

3.082 

B2.  Ill 

.666 

.150 

.040 

.083 

.245 

.259 

.056 

.016 

.012 

.006 

: 

1                 ; 

6 

39.37 

16.50 

2.28 

7.97 

4.48 

10.22 

4.73 

3.38 

4.77 

0.64 

3.31 

0.13 

0.06'               100.07 

2.82 

Al.  I 

.666 

.162 

.014 

.111  ;    .112 

i 
1 

.164 

.076 

.036 

trace 

.041 

.001 

.001 

RAN( 

s  3.    AL* 

:alical 
0.60 

CIC.     ETINDASE 

0.46 

1 

40.73 

20.70 

4.26 

8.38 

5.32 

10.78 

7.28 

2.00 

0.49 

trace 

1  101.00 

3.141 

B2,  III 

.679 

.203 

.027 

.117 

.13:^ 

.193 

.118 

.006 

1 

1    ~ 

.006 

.003 



1 
i 

1 

CLASS  III.     SALFEMANE. 

RANG  1.    PERALKALIC.    CHOTASE. 


1 

46.51 

n.86 

7.59 

4.39 

4.73 

7.41 

2.39 

8  71 

2.45  I  1.10 

none     0. 8:^ 

0.80 

0.22 

0.50 

99.78 

Al.  I 

.776 

.116 

.(M7 

.061 

.118 

.132 

.038 

.092 

1 
1 

1 

.010 

.006 

.003 

.003 

RANG  2.     DOMALKALIC.     ALBANASE. 

1 

45.99 

17.12 

4.17 

5.38 

5.30   10.47 

2. 18       8. 97 

0.45 

0.37 

ti-ace 

0.25 

100.65 

A2.  II 

.767 

.168 

.026 

.075 

.133  '       .187 

1 

.035           .095 

i 

.oa5 

— 

.002 

' 

RANG  2.    DOMALKALIC.    ALB 

ANASE. 

1 

36.36 

11.67 

6.62 

5.36 

13.58 

9.48  ,      3.59 

3.74 

6. 18  I  trace 

99.61 

3.078 

A2.II 

.606 

.116 

.041 

.075         .340 

1 

.169 

.068 

.089 

.077,    — 

1 

1 

9ALFEMANE 8R   3    OF    ALBANASE. 
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ORDER  7.     LENFELIC.     KAMERUNARE— Omtinued. 

SUBRAN'G  4.    DOSODIC.     ETINDOSE. 


Inclusive. 

Norm. 

an  16.4 

di    31.3 

Ic   10.0 

ol    18. 8 

ne  12.5 

am  1.2 
rat    3.9 

or    2.8 

cU    32.0 

an  16. 7 

ol    23.1 

Ic     3.5 

mt    5.3 

ne  14.5 

ap     2.0 

or    6.1 

di    27.7 

ab    4.2 

ol    22.8 

an  12.0 

mt    7.0 

ne  14.2 

ap     3.3 

an  23.6 

di    23.2 

Ic     9.6 

ol    11.6 

nel9.6 

am  2.5 
mt  7.9 
il      2.3 

an  21.7 

di    18.6 

Ic     7.0 

ol    14.1 

ne  15.9 

am  7.7 
mt  9.3 
il  1.8 
ap     2.0 

so.      2.14 

or  12.2 

di    19.7 

Cl          0.09 

an  21.4 

ol      6.6 

Ic     6. 1 

mt    3.2 

no  18.0 

il       6.3 

Locality. 


Analyst. 


Reference. 


Grainbank,  Kirkwall,    J.  S.  Flett. 
Orkney  Islands. 


Ibrakuppe,  Oberaula,  ;  H.  Wolff. 
Hesse. 


Ddhnberg,  Oberaula,      H.  Wolff. 
Hesse. 


Paudler's  Berg, 
Giintersdorf, 
Bohemia. 


Grosswohlen, 
Bohemia. 


R.  Pfohl. 


R.  Pfohl. 


Etinde  Volcano,  M.  Dittrich. 

Kamerun,  Africa. 


Author's  name. 


J.  S.  Flett,  Monchiquite. 

Tr.  R.  Soc.  Edinb., 
XXXIX,  p.  891, 1900. 

H.  Wolff,  cf.  N.  J.,  1891,     Nephelite- 
II,  p.  279.  basalt. 


H.  Wolff,  cf.  N.  J.,  1891,     Nephelite- 
II,  p.  279.  basalt. 


J.  E.  Hibsch, 
T.  M.  P.  M.,  XV, 
p.  247,  1896. 


Basalt. 


J.  E.  Hibsch,  Nephelite- 

T.  M.  P.  M.,  XVII,  basalt 

p.  49,  1897. 


E.  Esch,  Hauvnophvre. 

i      Sb.  Berl.  Akad.,  1901, 


p.  299. 


Remarks. 


Not  fresh. 


Sum  high. 


Nearly  in  dofe- 
mane. 


Sum  high. 


Sl'BRANG  5.    PRESODIC. 


Cl  trace 
S  trace 
NIO   trace 


an  21.9     di    23.9 

Ic     2.6     ol      9.6 

ne  33.5     mt    6.3 

il      0.9 

ap    1.1 


Volkersberp, 
n.  Bruckenau, 
Rhongebirge. 


H.  Lenk. 


H.  Lenk,  Nepholite- 

Vh.  Ph.  Ges.  Wurzb.,         basalt. 
XXI,  p.  76,  1887. 


Sum  high. 
A1.0,  high? 
Alkalies? 


ORDER  8.     FELDOLENIC.     BOHEMARE. 

SUBRAXG  2.     DOPOTASSIC.    CHOTOSE. 


f^ 

0.05 

or    7.8     ac     6.9 

Bearpaw  Peak, 

H.  N.  Stokes. 

Weed  and  Pirsson, 

1  Leucitite. 

Contains  traces 

Cl 
F 

0.04 
trace 

Ic  84.0     di    25.1 
ne  10  8     ol      2  5 

Bearpaw  Mountains, 

A.  J.  S.,  II, 

ofCoO,  CuO, 

Cr,Os 

none 

mt    7.4 

Choteau  County, 

p.  147,  1896. 

and  Li,0. 

NiO 
SrO 

0.04 
0.16 

il       1.5 
ap     1.9 

Montana. 

i 

Complete  in  B, 
U.S.G.8.,148. 
p.  157,  1897. 

SUBRAXG  2.     DOPOTASSIC.     ALBAXOSE. 


SrO 


an  10. 6 
Ic  41.4 
ne    9.9 


di  12.0 
ol  9.7 
am  9.7 
mt  6.0 
il      0.8 


Capo  di  Bove, 
Alban  Hills,  Italy. 


H.S.Washing- 
ton. 


H.  S.  Washington, 
A.  J.  S.,  IX, 
p.  53,  1900. 


Leucitite. 


Near  vesuvose. 


CTjO,        2. 93 


an  5.0 
Ic  17.0 
ne  16.5 


di  5. 3 
ol  22.1 
an  10.2 
il  8.6 
cm  4.3 
hm  6.6 
pf     2. 6 


SUBRAXG  3.    S0DIP0TAS8IC. 


Neuhowen,  Hegau, 
Baden. 


U.  Gruben- 
mann. 


U.  Grubenmann, 
In.  Diss.  Zurich, 
1886,  p.  28. 


Melilite-basalt. 


Dried  before 

analysis. 
Ignition=2. 01. 
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1 

Al.  I 

2 

Al.  I 

3 

B3.  IV 

4 
B3.  IV 

5 

Al.  I 


6 
Al.  I 


7 

A3.  Ill 


CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 
CLASS  III.     SALFEMANK-Continued. 

RANG  2.    DOMALKALIC.    ALBAXASE, 


No.      ;    SiOj      A1,0,  I  FejO, 


FeO     MgO 


41.75 

.696 

38.93  I 

.649 

I 

43.18 
.720 

42.68 
.711 

40.15 


17.04 

.167 


6.  35 

.040 


S.41  '  4.71 


.047 


.118 


15.41       5.10 


.151  .0»2 


15.  24 
.149 

17.90 

.176 

17.32 

.170 


38.39     12.64 


.640  '         .124 


39.64  !  16.98 


.661  ,         .166 


7.61 
.048 

2.45 

.015 

7.25 

.045 


f.40  I 
.046 


4.  24  .  5.  57 

Am  .139 

j 

2.  67  5.  81 

.  03H  . 145 


I 


6.61 

.041 


I 


1 

46. 15  1 

1 

13.25 

1.29 

A2.II 

.769  i 

1 
1 

.130 

.008 

7.22 

.100 

4.00 
.056 


6.15 
.086 


9.31 

.129 


8.54 


.119  I 


CaO 

14.57 
.260 

16.49 

.294 

10.63 


Na,0  I    KjO 


6.17       3.98 


.098 


5.68 

.092 


.042 

1.78 
.019 

4.07 

.043 


8.48 
.212         .175 

4.43   11.78 


H,0-^-  ;H.,0-    CO,  '  TiO,  '  P.A    MnO  |  BaO  '    Suni    ,  Sp.gr. 


0.62  '  0.28 


5.20 


3.57 


3.02 


.111         .210 


.46   14.17 
.162         .263 


.65    10.58 

.166         .189 


9.  78  I     5. 91   I  3.  6:^ 

I 

.095  .038 

5.99  '  3.78       1.18 
.097  .040 


none     0.58     1.09     trare    none!  100.60 


.007         .008 


I  1.62     0.35  '  tracrei 


.020         .002  ' 


i 


0. 15  '  3.  21 


0.71 


4.:'>5  '     2.44        1.62 


.070  '         .026  ■ 


I       .040  I       .006 


0.23     4.44      1.16 
.056  I      .008 


I 


■  I 


5.a5  I     3.09       1.32 

.096  i         .033  ; 


0.08 

.001 


100.60 

3.084 

26° 

100.  57 

99.40 

2.93 

101. 07 

2.81 

100.38 

3.01 

100.31 

3.10 

100.13 

RANG  2.     DOMALKALIC.    ALBAXASE. 


.82   13.89  .     5.77       0.93       2.01 

.196         .218  .093  I         .010  ! 

i        '  i 


I 


I 


trac-el  0.36     0.15  '  0.22 

.004         .001  I      .003 


______    _L 

(M.A88  III.     SALFEMANE. 

RAXGl.     PERALKALIC.    IJOLASE. 


100.37 


1 

A1.I 

42.65 

.711 

9.14 
.090 

5.13 

.032 

1.07 

.017 

10.89 
.272 

12.36 
.220 

0.90       7.99 

.014           .085 

..18 

2.04 

1.64 

.020 

1.52 

.011 

0.12 

.0^2 

0.89 

.006 

100.11 
0.20 

99.91 

2.857 

220 

19.77 

3.35 

RAXGl.    PERALKALIC.     IJOLASE. 

1 

43.70 

3.  47      3.  94 

10.  30 

9.  78       2. 87  i     0.  89 

1 

0.89 

1.34  '  trace 

100.30 

A2.II 

.728 

.195 

.021 

.049         .0V>9 

.184 

.158           .030 

.011 

.009       

2 

43.50 

14.60 

5.40 

8.  28     6. 16 

8.70 

7.34  1     2.95       2.50 

0.10 

trace 

99.90 

2.94 

A2.  11 

.725 

.143 

.034 

.116         .164 

i 

.165 

.118            .032 

1 

.001 

RA 

10.33 

NGl.    PERALKALIC.    IJOLASE. 

1 

42.07 

18.68 

1.68 

4.39  1  3.53 

11.00        1.87 

1.20 

0.60 

1.00     2.44 

99.66 

A2.II 

.701 

.186 

.oil 

.061         .088         .198           .177           .020 

1                1 

j    1 

1      .012         .017 

SALFEMANE LTOLOSE. 
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ORDER  8.     FELDOLENU:.     BOHEMARE— Oontiniie<l. 

8UBRANG  4.     DOSODIC.    COVOSE. 


Inclusive. 


Norm. 


I>ocalitv. 


Analvpt. 


Reference. 


ZrO, 

S 


0.05 
none 


CI  0.02 

FeSj  0.89 

8rO  trace 

LI-0  trace 


an  7.5 
Ic  18.3 
ne  27. 8 


an  13.1 

;  Ic     8.3 

ne  24. 1 


di    12.6 
wo  10. 3 


ol 

am 

rat 

il 

ap 


4.2 
6.1 
9.3 
0.8 
2.6 


SO, 
CI 


0.94 
none 


di  6.8 
wo'11.8 
ol  8.4  ; 
ara  11.2  i 
rat  7.4 
il  3.1 
ap     0.8 


or    7.8  di    31.4 

an    7.2  wo    2.1 

Ic   12.6  mt    8.8  i 

ne  1.'>.9  hm   1.6 
no    8.4 

an  11.7  di    11.0 

Ic   16.6  ol    19.6 

ne  27. 0  am   8. 5 

mt    3.5 


Below  Dr. Thornton's, 
Magnet  Cove, 
Arkansas. 


Baptist  Church, 
Magnet  Cove, 
Arkansas. 


Martinsdale, 
Crazy  Mountains, 
Montana. 


H.  S.  Washing-  !  H.  S.  Washington, 
ton.  B.  G.  S.  A.,XI, 


Author's  name. 


Ijolite. 


Remarks. 


p.  399,  1900. 


J.  F.  Williams.     J.  F.  Williams,  Nephelite- 

A.  R.  Ark.  G.  S.  1890,  !      svenite 
n,  p.  226,  1891.  (Covet\'pe). 


Not  stated. 


ZrO,      0.85 


I  an  9.2 
Ic  17.4 
ne  27. 5 


di    18.0 
wo    5. 7 


ol 
am 
mt 
il 


hm  4.6 
ap     1.7 


SO, 
CI 


0.47 
0.87 


an  10. 8 

di    32.4 

Ic  11.8 

wo    2.9 

no    9.1 

ol      0.9 

so    4.9 

ara    1.2 

no   4.1 

mt    7.0 

il       8.6 

hm  2.5 

ap     2.6 

an  10. 3 

di      4.1 

Ic   14.4 

ol    19.9 

ne  27.3 

am  14.5 

mt    9.5 

Kronberg,Schorlmc*h,  I  H.  Wolff. 
Hesse.  ■ 


Etinde  Volcano,  M.  Dittrich. 

Kamerun,  Africa. 


Complete  in  J. 
G.  IX,  p.  618, 
1901. 


Biotite-iiolite, 
H.  S.  W.,  B. 
G.S.A.,XI, 
p.  400,  1900. 


J.  E.  Wolff,  ,  Theralite. 

N.  Transc.  Surv.,         i       (Rosen- 
p.  10,  1885.  I      busch.) 


P^tinde  Volcano, 
Kamerun,  Africa. 


M.  Dittrich. 


H.  Wolff, 
Cf.  N.  V.  1891,  II, 
p.  279. 

E.  >>*ch, 
Sb.  Berl.  Akad., 
1901,  p.  415. 


E.  Each, 
Sb.  Berl.  Akad., 
1901,  p.  299. 


Praya,  Cape  Verde      I  F.  Kertscher.  F.  Eigel, 

Islands.  T.  M.  P.  M.,  XI, 

I  p.  98,  1890. 

I  I 


Nephelite- 
l>a8anite. 


Nephelinite. 


Nephelinite. 


Teschenite. 


Sum  high. 


srBRANG5.    PERSODIC. 


trace 


or    1.1  di    49.9 

I  an    7.5  ol      7.2 

!  Ic     3.5  mt    1.9 

ne  26. 4 


Grenada,  AVest  Indie?. 


J.  B.  Harriscm. 


J.  B.  Harrison, 
Rocks  of  ( irenada, 
London,  1896,  p.  10. 


Augite-andesite 
with  olivine. 


Analysis  does 
not'correspond 
with  descrip- 
tion. 


Ic   37.1 
no    .3.5 

or     4.4 
an    1.9 
Ic     9.6 
ne  44.9 

or    3.3 
Ic  n.3 
ne27.8 
M)     5.0 

ORDER  9.     PERLENIC. 

SUBRANG  2.     DOPOTASSIC. 

FINN  A  RE. 

MADUPO.'^E. 

SO, 

CI 

F 

0.58 
0.03 
0.47 
0.07 
0.11 
0.83 

di    22.6 
ol    11.7 
am   8.2 
il      2.7 
hm  .5.1 
ap     3.7 
ft      0.7 

Pilot  Butte, 
Leucite  Hills, 
Wyoming. 

W.  F.  Hille- 
brand. 

W.  CroFS, 

A.  J.  S.,  IV,  p.  130, 
1897. 

VAAROSE. 

V.  Hack  man, 

B.  C.  G.  Finl.,No.  11, 
p.  17,  1900. 

J.  M.  Curran, 

Proc.  R.SOC.N.S.W., 
XXVIII,  p.  225, 1894. 

IJOLOSE. 

V.  Hackinan, 
B.  C.  G.  Finl.,No.  11, 
p.  17,  1900. 

Madupite. 

srBRAJ 

fG4.    DO.SODIC.    II 

Cl 
Cr,0, 

0.37 
trace 

/li    2.5.6 
wo    3.7 
mt    4.9 
il       1.7 
ap     3. 0 

ac     0. 9 
di    ;i5.3 
ol      6.7 
rat    7.4 

livaara,  Kuuosamo, 
Finland. 

Bondi,  New  South 
Wales. 

N.  8ahllK)m. 
J.  M.  Curran. 

# 

Ijolite. 
liasalt. 

Na,0    high.    cf. 
G.   W.   Card 
Rec.  G.  S.  N, 
S.  W.,VII.Pt. 
2,  p.  95,  1902. 

ac     5.1 
di    23.0 
ol      3.1 
am   8.6 
il       1.8 
ap     5.6 

AO 

SUBRA 

lKG  5.     PERSODIC. 

Ic     8.7 
ne46.9 

liwaara,  Kuuosamo, 
Finland. 

N.  Sahlbom. 

Ijolite. 

1 

^10Q 

Mr.     1J- 

_0Q 
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No. 


1 

A2.  II 

2 

Al.  I 

3 

Al.  I 

4 

A2.  II 


1 
Al.  I 


CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 
CLASS  IV.     DOFEMANE.     SUBCLASS  I.     P-rO-f  M  EXTREME  OVER  A. 

RANG  1.     PERMIRLIC.     MINXRSOTASE.    SECTION  1.     PERMIRR'.     MIXNESOTIASE. 


SiO, 


AlA  '  Fe,Os      FeO    !  MgO  ,  CaO      Na,0      K,0     H^O-t-  H.,0-    CO,      TiO,     PA    MnO     BaO  | 

„.      _..!_.       __ ■ _' _  I 


50.64 

.844  i 

46.96 

.783  , 

51.8:^ 

.864 

53.05  I 

.884 


7.93       L41      14.82  ,18.58     3.41       0.96  ;     0.21       0.87 


.009 


.206         .465         .061 


14. 13       0.  76  14. 95    15.  97  2.  32  0. 35  1 .  68        1 .  26     0. 07 

.138      •      .Oa5  .208'       .400,       .041            .006  1         .018' 

I  ;                    ,            !            ■ 

7.98        1.48  8.28   24.10  5.26!  0.  .35  0.06       0.29' 

.07H  i         .009  .115         .603         .094            .(KXJ  j         .001                      ' 
I 

8. 91  ,     3.  26  9. 52    14.  42  6.  76  0.  66  0.  48       0.  ()5 


.087  .020 

i 


.133  :       .361 


.121 


.011 


.005 


I  0.  82  0.  27  0. 16 

j       .010  .002  .002 

i 

0. 62  0. 1)3  0.  93 

.007       .013 

0.29  0.09  trace 

I       .W4  .001        

I  1.77  0.09  0.08 

,       .022  .001  .001 


Sum  ^  Sp.  gr. 
100. 13 

100. 09     3. 193 

100.43 

99. 65     3. 09 


CLASS  IV.     DOFEMANE. 

RANG  1.     PERMIRLIC.    SECTION  2.    DOMIRIC. 


I 


48.63 

.811 


5. 32  !  2. 91  I  3. 90  ;21. 79  13. 04   0. 34  |  0. 23   2. 81       trace 

.052  .018  j         .aM         .545         .233  .005  ,         .002  .006 


0.47 

0.21 

0.12 

trace 

100. 13 

.002 

.002 

RANCi  1.     PERMIRLIC.    SECTION  2.     DOMIRIC. 


Al. 

1 

2 

Al. 

I 

3 

A2. 

II 

4 

Al. 

I 

48.91 
.816 

46.06 

.768 

42.83 

.714  I 

42.06  I 

.701 


8.81       1.04'     9.52   15.19    14.69       0.64  I     0.10       0.52     0.07 


.133         .3K0 


.010  .001 

I 


10.01  i     3.17  !     5.61    14.74   10.55       1.31  I     5.14       1.44  I 


.098 


.020 


.07K 


.369         .188 


.021  .055 

I 


I 


10.92       4.33  I     8.82    14.02   13.20       3.24       0.64       1.80 

.107  .027  .122         .351         .'235  .052  !         .007 

12.18       2.67  I     7.89    11.47    11.29       5.10       1.07!     3.08 


.119 


.017 


.110  ,       .287 


I 


0. 37     trace    0. 16 

I  .  I 

.005       .002 


0.73  0.21  -  trace    0.32 

I 

.009         .002       .002 

none    O.Oi  ,  0.39     0.12 

.001  .003         .002 

'  1.93  0.34 

.024  .002  I 


100.17 

99.57 

100.36 

100.05  i  2.9e8 

I 


CLASS  IV.     DOFEMANE. 
RANG  1.    PERMIRLIC.     WEHRLA8E.    SECTION  1.    PERMIRIC,    WEHRLIASE. 


1 

43.70 

1L20 

3.90 

B8.  IV 

.728 

.110 

.024 

1 

48.95 

5.69 

U 

1.20 

Al.  I 

.816 

.055 

.007 

2 

46.13 

4.69 

0.73 

ALI 

.769 

.046 

.004 

3       • 

46.0 

6.8 

3.0 

A8.  UI 

.767 

.067 

.019 

4 

1  42.87 

10.93 

3.44 

A8.  Ill 

.715 

1 

.107 

.021 

6. 15  |25. 60     7. 07  :     0.  52  '     0. 31 


.086         .640 


.127 


.008  j         .003 


2.80 


10L25 


RANG  1.     PERMIRLIC.     WEHRLA8E.     SECTION  1.    PERMIRIC.     WEHRLIASE. 


12.11  123.49  ,  5.3:^  '  1.58 

.168  '       .587  :       .094  .026 

I 

16.87   25.17  !  4.41  '  0.08 

.2.U  ;      .629  1      .078  i  .001 


0.79  I     0.18 

.009 

trace       1.38 


7. 5     23. 9     I  8. 1 


.104         .598 


.144 


0.8 


.013 


0.9 


2.4 


0.  81  0. 12 

.010  .001 

0.  73  0.  07 

.009       


I 


10.14   16.27  '  9.11  i    0.92  '    0. 13  I    2.87     0.57     2.70     trace    trace 

!  I  ' 

.140  I      .407         .161  .014  1         .001  |    


0. 08     trace 

100.54 

3.37 

.001      — 

trat^e    trace 

100.63 

3.36 

1 
i 

•   99.6 

3.15 

trace 

99.95 

2.88 

—   1 

SALFEMANE WEHRLOSE. 

ORDER  1.     PERPOLIC.     HUNCtARARE.     SECmON  1.     PERPYRIC.     MINNESOTIARE. 

Sl'BRANG  2.     lM>MA(iN2Sl('.     ('CX)KOSE. 
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Inclusive. 

or 

Norui. 
1.1     hv 

Cr,0, 

0.05 

Gti.o 

ab 

6.8 

ol 

3.4 

an 

17.2 

mt 
il 

2.1 
1.5 

Cr^ 

trace 

or 

10.0 

oY 

57.5 

NiO 

0.06 

ub 

3..1 

6.0 

an 

11.4 

rat 

1.2 

C 

7.5 

il 

1.1 

X 

0.31 

or 

0.5 

<1i 

5.1 

O.U 

ab 

3.1 

hy 

61.1 

1  an 

19.7 

ol 
mt 

7.6 
2.1 

Q 

8.6 

tli 

11.1 

or 

2.8 

hv 

42.8 

ab 

5.8 

mt 

4.6 

an 

1 

19.7 

il 

3.4 

lx)calitv. 


Xew  Braintree, 
Massachueette. 


Analyst. 


L.  (t.  Eakinn. 


1 


Cook  County, 
Minnesota. 

Meadow  and  (iranite 
creeks,  Madison 
County,  Montana. 


India. 


H.  N.  Stokes. 


L.  G.  Eakins. 


P.  Bruhl. 


Reference. 


•  Author's  name. 


B.  K.  Emerson, 
B.  U.S.  G.  S.,148, 
p.  77,  1897. 


Wehrlite. 


W.  S.  Bayley,  ■  Hvpersthene- 

J.  G.,  Ill,  p.  10, 1895.         i?abbro. 


(t.  p.  Merrill, 
Pr.  U.  S.  Nat.  Mus., 
XVII,  p.  668,  1895. 

T.  11.  Holland, 
Rec.G.S.Ind.,XXX, 
p.  28,  1897. 


Pvn)xenite. 


.\ugite-norite. 


Remarks. 


Ipneous? 


Nearly  in  sal- 
I      femane. 


ORDER  1.     PERPOLIC.     HUNCiARARE.     SECmON  2.     DOPYRIC. 

SIBRAXG  1.     PERMAGNESIC.     BKLCHEROSE. 


Cr,0, 

0.36 

or     1. 1 
ab    2.6 
an  12. 5 

I"  11a     Belchertown, 
JJ^'  fj?  !       Massachusetts, 
mt    h'.l  ! 

L.  (;.  P:akins. 

B.  K.  Emerson, 
;      M.U.S.G.S.,XXIX, 
1       p.  347,  1898. 

Cortlandite. 

SL'BRAXG  2.    DOMAGNESIC. 

CrsOa 
Lljo 

0.15 
trace 

ab    5.2 
an  21.1 

dl  42.0    Orange  Grove,                 W.  F.  Hille- 
of  12  3  1      Baltimore  County,          brand, 
mt    1.6  '       Maryland. 

11       0.8 

G.  H.  AVillame, 

15  A.  R.  U.  S.  (t.  S., 
p.  674,  1895. 

Olivine-gabbro. 

SO3 

CI 

SrO 

0.05 
0.03 
0.20 

or    1.1 
an   6.1 
Ic  23.1 
ne    6. 0 

dl  87.4  '  Shonkin  Creek,               E.  B.  Hurlbut. 
2t  ^Ji        Highwood  Moun- 
ii      L2        tains.  Montana. 

1  Weed  and  Pirsson, 

A.  J.  S.,  IL 
1       p.  321,  1896. 

Missouri  te. 

Near  albanose. 

S 

tnu'c 

an  13.3 
Ic     3. 1 
ne  14.8 

*^}  tiZ    Grena<la.West  Indies.  '  J.  B.  Harrison. 

ol    20.0 
mt    6.3 

1  J.  B.  Harrison, 

Rocks  of  Grenada, 
London.  1896,  p.  10. 

Olivine-basalt. 

Dried  at  100*». 

X 

s 

0.88 
0.09 

an    7.0 
Ic     6.2 
ne23.3 

di  38.3     Hahn,  Habichtswald, 
^^?:^      Cassel,  Hesse- 
mt   3.9        Nassau. 

il       3.7, 

P.  Jannasch. 

F.  Rinne, 
Sb.  Berl.  Aka<l., 
1889,  p.  1026. 

Limburgite. 

ORDER  1.     PERPOLIC.     HUNGARARE.     SECTION  3.     PYROLIC.     HUNCiARIARE. 

SCBRANG  1.      PERMAGNESIC. 


or 

1.7 

di      6.2 

ab 

4.2 

hy  15.6 

an 

27.5 

ol    37.3 

' 

--- 

mt    5.6 

Cr^ 

0.05 

or 

5.0 

di    16.5 

NiO 

0.16 

ab 

13.6 

hy  18.5 
ol    37.6 

an 

5.6 

mt    1.6 

il      1.5 

8 

0.24 

ab 

0.5 

di     7.6 

CTaO, 

0.04 

an 

12.5 

hy  44. 8 

NIO 

0.09 

ol  30.4 
mt  0.9 
il       1.2 

Cr,0, 

0.2 

or 

5.6 

di    22.0 

ab 

6.8 

hy  10.3 
of  ^.7 

an 

12.2 

mt    4.4 

or 

0.6 

di    15.4 

ab 

7.3 

hy  16.0 

an 

25.6 

ol  24.1 
mt    4.9 

Etang  de  I'Estagnet,    •  A.  Pisani. 
Pyrenees,  France.     1 


A.  Lacroix, 
B.  S.  C.  G.  Fr.,  XI, 
No.  71,  p.  31, 1900. 


SUBRANG  2.     DOMAGNESIC.    WEHRLOSE. 


Reil  Bluff,  Montana. 


North  >Ieadow  Creek, 
Montana. 


Loch  Garabal, 
Scotland. 


Ty  Croes,  Anglesey, 
Wales. 


L.  G.  Eakins. 


L.  (r.  Eakins. 


J.  H.  Player. 


G.  P.  Merrill, 

Pr.r.  S.Nat.  Mus., 
XVII,  p.  652, 1895. 


I 


J.  A.  Phillips. 


G.  P.  Merrill, 

Pr.  U.S.  Nat.  Mus., 
XVII,  p.  655, 1895. 

Dakyns  and  Teall, 
Q.J.G.S.,XLVIII, 
p.  115,  1892. 

T.  G.  Bonney, 
Q.  J.  G.  S.,XXXIX, 
p.  254,  1883. 


Peridotite. 


Wehrlite. 


'  Homblende- 
picrite. 

Peridotite? 


Homblende- 
picrite. 


Sum  high. 


Nearly  in  per- 
femane. 


Not  fresh. 


356 


CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 
CLASS  IV.     DOFEMANK— C^ontiimefl. 

RANG  1.     PERMIRLIC.     WEHRLASE.    SKCTIOX  2.    DOMIRIC. 


No.        !     SiO, 


1 
61.  II 

2 
A2.  II 

3 

Al.  I 


I  44.99 


1 


750 

50.44 

.Ml 

47.  75 

.7% 


AljOj,     Fe,C)s  1    FeO      MjjO  '  (^aO      Na.0      K,0    !  H,0-J 


!  I  1  ! 

HjO-j  CO,  ,  TiO,  ,  PA    MnC)    BaO  ,     Sum    '  Sp.  jrr. 


5,91 
.av* 

8.  IK 
.o«o 

10.56 

.104 


3.42       8.30   21.02     8.79  '     0.91       0.74       3. 19  I  0.6:^     trace     0.97:0.a5     traw 


1 


116         ..VJ6 


\h7  I 


I 


1.06       6.29    17.  a3    11.55       2.98       0.50       0.92  ,  0.07 


.007 


.0«8  '       .441  .206 


0.74       8.34  '19.09     9.62 


.004 


4 

48.29 

10.00 

AS.  Ill 

.805 

.098 

5 

48. 15 

9.  52 

A3.  Ill 

.803 

1 

.OOJ 

.  115 


2.93  ;     5.46   17.22 

.018  .076         .431 


.171 

11.80 
.210 


2.98       5.46    17.42    11.91 


.019  .076  !       .436 


I 


.048  .006 

1.32       0.12       2.06     0.a5 


.021 


.001 


2.78       0.45  :     1.95 

I 

.045  .005 

2.  34       0.  40  '     2.  :\o 

.038  .004 


I 


0.37 

.oa5 


o.a5 

trace 

99.17  , 

0.21 

1 

100.31  1 

1 

.003  ' 

1 

0.03 

0. 10  '  none 

100.46  1 

.001        

1 

1 

1 

1 

I 
1 

100.88  1 

1 

1 

1 

1 
i 

1 
100.53  . 

CLASS  IV.     DOFKMAXK. 

RAN(J  1.     PKRMIRLI(\    C'ORTLANDTASK.    SECTION  1.     PERMIRlr.    CORTLANDTIASE. 


Al.  I 


39.20 


I        .653 


4. 60  ,     3.  45       6. 15  131.  65  ,  3.  23       0.  42       0. 14 

i  i  '  ' 

.W6  .022  .086  I      .791  '      .057  .006  .001 


9.38 


0.50 


I 


0. 52  ;  trace     0. 20  ^ 

.006  I    i      .003  ' 


100.15 


RANG  1.     PERMIRLIC.    CORTLANDTASE.    SECTION  1.     FERMI  RIC.    CORTLANDTIASE. 


1        ' 
AS.  Ill 


46. 03  I    9. 27 

.767  .091 


2.72 

.017 


9.94   25.04     3.53  i     1.48       0.87       0.64 

I  I  '  i 

.139  I      .62l'>  !      .062  t        .024  '         .009 


RANC;  1.     PERMIRLIC.    CORTLANDTASE.    SECTION  2.     DOMIRIC. 


1 
A2.  II 


40.31 

12.24 

5.77 

10.92 

&.  10 

12.12 

7.52 

1.08 

0.29 

.672 

.120 

.036 

.151 

...27 

.216 

.121 

.012 

trace    0.89  '  0.45 


oil         .003 


trace 


100. 69 


3.114 

40 


CLASS  IV.     DOFEMANE. 

RANG  1.    PERMIRLIC.    LHERZASE.    SECTION  1.     PERMIRIC.    LHERZIASE. 


1 

AS.  Ill 


41.50  i     6.93       2.19  '     6.69 

I  '  ' 

.692  .068  I         .014  .093 


*5.90     5.80  ,     1.37       0.30       0.32 


.898         .103  .022  .003  I 


trace 


101.00 


I 


I 


5.39 

RANG  1.     PERMIRLIC 

LHERZASE.     SECTION  1. 

PERMIRIC.    LHERZI\SE. 

1 

39.25 

2.60 

8.  90   33.  72  ,  4.  55 

1.18 

0.  (>0       2. 83 

0.77 

99.79 

AS.  ill 

.6M  ; 

1 

.053 

.016 

.124         .843  '       .OKI  ,         .019 

i          1          ! 

Am  , 

1 

.010 

RANG  1.     PERMIRLIC.     LHERZAS 

E.    SECTION  3.    CALCIMIRIC.    VENANZIA3E. 

1 

41.43  ' 

1 

9.80  , 

3.28  .     5.15   13.40  |l6.62 

1.64  '     7.40       1.11 

0.29 

none  ' 

100.12 

2.  758 

A2.  II 

.691 

i 

.096 

.021           .072         .335         .296 

'                                 1 

1 

'             ! 

.026  ;         .079  i 

1 

.004 

i 

! 

1 
1 

DOFEMANE ^VENANZOSE. 

ORDER  1.     PERPOLIC.     HUNGARARE.     SECTION  3.     PYROLIC.     H  UNO  A  RI  ARE— Continued. 


857 


Inclusive. 


Cr.0, 
NIC 


0.25 
none 


Gx^       0.48 


StO 


0.24 
0.07 
tivce 
trace 


Xomi. 


or     4.4     di   26.8 

ab    7.3     hy  12.8 

an  10.0     of  26,9 

mt    4.9 

il      1.8 


Locality. 


SUBRANG  2.    DOMAGNESIC.     R0SSWEIX08E. 

Reference. 


Crvetal  Falb?, 
Michigan. 


or    3.3  di  40.2;  Knoxville,  California. 

ab  16.8  ol    25.3  I 

an    7.2  mt    1.6  ' 
ne    4.0 

or    0.6  di  19.8    CathavHill, 

SMiS  oi^<l\      Mariposa  County, 


mt    0.9 
il       0.8 


California. 


or  2.8 

ab  13.1 

an  li.Z    mt 

ne  5.7 


di  S->7     Etzdorf,  RosRwein, 
^^  '-^^.2        Saxony. 


or    2.2    di  35.4     Et/Alorf,  Rofiswein, 

abl4.7     ol    24.0  1        gaxonv. 


an  14.2 
ne    2.8 


mt    4.4 


Analyst. 


II.  N.  Stokes. 


W.  H.  Melville. 


W.  F.  Hille- 
brand. 


Sachsse  and 
Becker. 


Sachseeand 
Becker. 


I 


Author's  name. 


Psimdo-diorite. 


J.  M.  Clements,  Peridotite. 

J.  G.,  VI, 
p.  386,  1898. 

G.  F.  Becker, 

M.  l\S.(^.S.,XIII,      ! 
p.  101,  1888.  I 

H.  W.  Turner,  Diabase? 

17A.R.U.S.G.S.,I.,  I 
p.  694,  1896. 


Sachsse  and  Becker.   Cf. 
N.  J.,  1893,  II,  p.  503. 

SachKseand  Becker.   Cf. 
N.  J.,  1893,  II,  p.  503. 


I 


Gabbro. 


Gabbro. 


Remarks. 


Also  in 
M.  U.  S.  G.  S., 
XXXVI, 
p.  259, 1809. 


ORDER  1.     PERPOLIC.     HUNGARARE.     SECTION  4.     DOMOLIC. 

SUBRANG  1.     PERMAGNESIC.    CORTLANDTOSE. 


0.41 
0.30 
Cnkce 

1 

,  or    ae    di      4.4 

ab    8.1     hy  16.8 

an  10.6    of   47.9 

mt    5.1 

il      0.9 

i 

Ilchester,  Howard 
County,  Maryland. 

W.  F.  Hille- 
brand. 

G.  H.  \Vi 
15  A.  R 
p.  674, 

s., 


Cortlandtite.       !  Not  fresh. 


SUBRANG  2.     DOMAGNESIC.    CUSTEROSE. 


or  5.0 
ab  1Z6 
an  16.1 


hy  16.7 
ol  44.3 
mt  3.9 
ap     0.4 


Cottonwood  Gulch, 
Silver  Cliff,  Custer 
County,  Colorado. 


I.  G.  Eakins. 


W.  Cross,  I 

Pr.  Colo.  Sci.  Soc.,  II, 
p.  245,  1887.  i 


Peridotite. 


Also  in  17  A.  R. 
U.S.G.S.,II, 
p.  284,  1896. 


SUBRANG  3.  MAGN  ESI  FERROUS. 


CI 

s 

Cr,0, 

trace 
trace 
trace 

Ic     5.2     ac     6.0 
neSO.7     di     6.8 
ol    26.0 
am  17. 7 
mt    5.3 
il      1.7 
ap     1.1 

Dreistelz,  Rhonge- 
birge. 


H.  Lenk. 


H.  Lenk, 
Vh.  Ph.  Ges.  Wurzb., 
XXI,  p.  60,  1887. 


Nephelite- 
basalt. 


ORDER  1.     PERPOLIC.     HUNGARARE.     SECTION  5.     PEROLIC.     PYRENIARE. 

SUBRANG  1.     PERMAGNESIC.     LHERZOSE. 


CrjOs       trace 


an  12.0     dl      4.3 

Ic     1.3     ol    69.3 

ne    6.2     am   4.0 

mt    3.2 


Caussou,  Pyrenees.       ,  Brunet. 


A.  Lacroix, 

cf.  N.  J.,  1895,  II, 
p.  267. 


Lherzolite. 


SUBRA.SG  2.     DO>yAGNESIC.     ARGEINOSE. 


an    7.8     di     7.3 

Ic     2.6     ol    66.6 

ne    5.4     am    1.9 

mt    3.7 

il      1.5 


Argein,  Pfrenee.*". 


A.  Pisani. 


A.  Lacroix,  Hornblende- 

C.  R.,  VIII.  Cong,  G.        peridotite. 
Int.,  p.  833,  1901. 


SUBRANG  2.    DOMAGNESIC.    VENANZOSE. 


Sum  high. 


kp25.0     ac     4.2 

ne    4.8     ol    82.3 

am.  29. 8 

mt    2.8 

11       0.6 


San  Venanzo, 
Umbria,  Italy. 


I 


H.  Rosenbusch.    H.  Roeenbusch, 

I      Sb.  Berl.  Akad.  1899, 
I      p.  113. 


Euktolite. 
(Venanzite.) 


Cf.  A.  J.  8.,  VII,. 
p.  399,  1899. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCK8. 
CLASS  IV.     IXJFEMANI'>-Continu«i. 

RANG  1.     PERMIRLIC.    SECTION  2,     DOMIRIC. 


No.      I    SiO,      AljOs 


,  I 


L 


■  I- 


1    40.2 


A3.  II  r 


A8.  Ill 

2 

A3.  Ill 

3 


I 


I 


43.17 
.T2D 

45.  a5 

.751 


39. 43 


A2.  II  i         .657 

i 


9.5  . 

.093  , 


9.93 

.097 

6.50 

.or»4  ' 

10.36  ' 


9.7       12.2       8.0  I  13.1  '      0.8  ■      0.2         0.5 


-!  —  - 
i 


,1 


I 


I 


I 


.060  .170         .200'      .234  I         .013  |         .002. 

^U'lMI 
0.31 


8.78 

.055 

3.  83 
.024 

13. 19 


1 


6.88     6.80   20.%       1.77       0.16 

.0i)6         .170         .374  .029  .002 

7.69    12.07    18.82       0.94       0.78 


.015 


.107         .302         .336 

3.98     5.53    15.50       4.23  '     2.24 

.066  I      .138         .277  .068  .023 


2.40 


0.81 


1,0- 

CO,  1  TiO,     PA 

MnO 

BaO 

Sum      Sj).  ^r. 

1      '  ■»•" 

0.40                     99.7       S.m 

'       .059 

.006 

C.    BRANDBERGIASE. 

|,.»i 

100.  :50       3.  28 

.019 

1 

1  2.  <i5  1  0. 15 

100.88 

1     .o;w       .001 

'  2.  27     2.  76 

1 

tratv 

1(H).:^  '  3.a58 

.02H        .(rjo 

1             1 
•       1             1 

i 

CLASS  IV.     DOFEMANE. 

RANG  1.     PERMIRLIC.     PAOLASE.    SECTION  1.     PERMIRIC.     VALBONNIASE. 


1 

46.40  i 

10.80 

5.  IK) 

5.60 

22.20 

3.72 

0.30 

1.21 

3.85 

100.18 

A8.  Ill 

.773  i 

i 

.106 

.086 

.078         .555  1      .066 

.005 

.013 

! 

1      ' 

6.:^ 

7.06 

RANG  1.    PERMIRLIC. 

PAOLASE.    SECTION  2.    DOMIRIC. 

1 

47.41 

4.80   15.34    14.32 

0.69 

1.40 

2.10  1 

1 

100.00 

3.30 

B8.  IV 

.790  1 

.063 

.044 

.067         .384         .256 

.010 

.015 

1 

1                          : 

15° 

2 

40.42  ' 

9.98 

9.83 

10.67    11.56  [10.78 

1.26 

0.60 

1.17  '  0.45 

J2.51 

0.63 

0.25     0A)o  \  100.20 

Al.  I 

.674    : 

.098 

.061 

.148         .289'       .193 

.020 

.006 

1       .031 

1 

.004         .004       1 

3 

38.20  1 

9.16 

6.12 

5.89  !14.69  j  9.93. 

1            ' 

3.44 

2.20 

1 

trace  .  7.  27 

1             !             ' 

trace'            i            .     99.91 

1            ' 

2.914 

A2.  II 

.637  ' 

.090 

.088 

.082         .347  1      .177 

1 

1 

.055 

.024 

1       .091 

1 

4 

1 

42.68  1 

9.42 

11.55 

7.23    10.09 

13.15 

2.71 

1.16 

1.06 

0.51 

1.29 

100.85 

A2.  II 

.711  1 

.092 

.066 

.100 

.'252 

.235 

.043 

.012 

.006 

.009  1                 1 

I 

5 

38.08  i 

11.44 

7.18 

6.55 

12.11 

13.08 

2.28 

1.24 

3.98 

3.15 

1                 ' 

0.54 

m.  73 

3.071 

A2.  II 

.635  " 

.112 

.045 

.091 

.803 

.234 

.037 

.014 

1      .039 

.004 

! 

« 

39.90  , 

10. 02 

12.88 

4.09  |l4.84 

13.28 

2.48 

1.77 

0.52 

1 

1  tnce 

0.82 

trace 

100.60 

3.19 

A3.  Ill 

.665  1 

.098 

.080 

.057  '      .371 

.237 

.040 

.020 

1 

.006 

7 

43.  76  ' 

10.90 

3.49 

9.82    12.76 

13.  80 

2.21 

0.31 

1.00 

1  2.32 

0.51 

0.  32 

101.20 

B2.  in 

1 

.729 

1 

1 

.107 

.022 

.187         .819 

1 
1 

.246 

.035 

.003 

.029 

.004 

.005 

! 

I 


DOFEMANE SR  3  OF  SEC.  2  OF  PAOLASE. 
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ORDER  2.     DOPOLIC.     SCK)TARE.     SFXTTION  1.     PERPYRIC. 

SUBRAXG  3.    MAGNESIFERRors. 


Inclusive. 


Nonii. 


Ixx»litv. 


Q  0.9 
or  1. 1 
ab  r>.8 
an  21. 7 


dl  ZA.9  Druin  an  Eidhne, 
n?;i3:'5,  Island  of  Skye, 
Scotland. 


11       9.1 


AnalvPt. 


Referen<*e. 


J.  H.  Plaver. 


(ieikie  and  Teal), 
Q.  J.  (f.S.,  L.,  j>.  «53, 
1894. 


Author's  name. 


(ial)hro»  "dark 
Ijand." 


Remarks. 


SUBRAXG  2.     DDMACiNl-^K'.     BRAXDBERGO.SE. 


or    1.1    dl   42.2!  Burnt  Head, 
Snl8:3    mt}2:'8!       Monhegan  Island, 
ne    6.8    il      2.9         Maine. 


I  an  11.1     di    r>5.6 
Ic     3.9     ol      4.0 
ne    4.3     mt    5.(> 
il       5.1  ' 


or  12.8 
nb  1.0 
an  3. 1 
ne  18.7 


di    29.9 
wo    H.3 


mt 
11 

hm 
ap 


0.5 
4.2 
8.6 
6.6 


Brandl>erget, 
Crran,  Norway. 


Lobaner  Berg, 
Saxonv. 


E.  C.  E.  Ixjrd.      E.  C.  E.  Lonl,  Gahbro- 

I      A.  G.,  XXVI,  p.  1^40,         pvroxenite. 
I      1900. 

L.  Schnielck.        W.  C.  Bn"»gger,  Pvroxenite. 

a  J.  G.  S.,  L.,p.  31, 
1894. 


J.  Stock. 


J.  Stock, 
T.  M.  ~ 

1888. 


Nephelite- 
T.  M.  P.  M. ,  IX,  p.  460,        dolerite. 


Iron  oxides? 


ORDER  2.     DOPOLIC.     SCOTARE.     SECTIOX  2.     DOPYRIC.     PAOLIARE. 

srBRANG  1.     PERMAGNESIC.    VALBOXNOSE. 


or  7.2  hv  47.9 

ab  2.6  01      9.3 

an  18.3  mt    8.4 

C  2.2  i 


Vallee  de  Vallwnne,     |  A.  Pisani. 
Pyrenees.  j 


A.  Lacroix, 
B.  S.  C.  G.  Fr.,  XI, 
No.  71,  p.  31,  1900. 


Micaceous  hom- 
blendite. 


SUBRAXG  2.    D0MAGNE8IC. 


or    8.3    dl  47.9    Montrope  Point, 
;ni?:6    of    t:l        Cprtlandt,  New 
mt  10.2        York. 


Big  Timl)er  Creek, 
Crazy  Mountains, 
Montana. 


Howenegg,  Hegau, 
Baden. 


or    3.8     dl    24.2 

ab  10.5     hy    8.0 

an  20.0     ol    12.2 

rat  13.1 

11       4.8 

ap     1.3 

or    7.8     dl    30.1 
an    8.1     ol    14.5 
Ic     4.4     il       9.5 
ne  15.6     cm    4.4  \ 
hm  6.1  I 
pf     3.7  I 


or    6.7    dl  37.1    Todtenkopfchen, 

ab  11.5     ol      8.0  ,        TJh;\n««Wt«a 
an  10.8    mt  15.3        Rnongebiiige. 
ne    6.0    11      0.9 
ap    3.0 


an  17.0 
Ic  6.1 
ne  10.5 


an  10.6 
Ic  8.7 
ne  11.4 


dl  80.7  I  Schafruhe, 
f^Yo\      Rhongebirge. 
mt  10.4  : 
11       6.0  ' 
ap     1.2 


Lobauer  Berg, 
Saxony. 


di  37.2 
ol  11.2  ! 
am  0.8 
mt  13.2 
hm  3.7 
ap     1.8 


or    1.7    dl  36.8    Green  Mountain, 

ab    7.8     ol    18.5  i        o^„  ViopntP 

an  19  2     mt    5  1         ^*"      icenie, 

ne  6.'o    11     4.' 6  I      Cape  Verde  Islands. 

ap    1.8 


W.H.Emerson,    (t.  H.  Williams, 

I      A.  J.  S.,  XXXI, 
I      p.  40,  1886. 


Augite- 
peridotite. 


Na,0  by  differ- 
ence. 


W.  F.  Hille-         J.  E.  Wolff,  i  Olivine-gabbro. 

brand.  B.  U.  S.  G.  S.,  148, 

p.  144,  1897. 


r.  Gruben- 
mann. 


U.  Grubenmann, 
In.  Diss.  Zurich, 
1886,  p.  26. 


H.  Sommerlad.    H.  Sommerla<l, 

N.  J.  B.  B.,  II,  p.  155, 

1882. 


Haefcke.  '  H.  Proescholdt, 

Jb.  Pr.  G.  L-A., 
XIV,  p.  12,  1894. 


J.  Stock. 


C-.  V.  John. 


J.  Stock, 
T.  M.  P.  M.,  IX, 
p.  433,  1888. 


C.  V.  John, 
Jb.  G.  R-A.,  Wien, 
XLVI,  p.  284, 1896. 


Melilite-basalt.     Ignition  =  0.  i 


Hornblende-        In  Roth, 
basalt. 


^ephelite- 
basalt. 


Nephelite- 
basalt. 


Dolerite. 


Sum  high. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 


CLASS  IV.     DOFEMANE— Continued. 

RANG  1.    PERMIRLIC.     PA0LA8E.     SECTION  8.    CALCIMIRIC.     PAOLIA8E. 


No. 

SiO, 

AlA 

Fe,0, 

FeO 

Mg<^  j  CaO 

Na,0 

Kfl 

H,Oi- 

H/)- 

CO, 

TiOj 

PA 

1 

MnO    BaO 

Sum 

Sp.  gr. 

1 

36.51 

8.22 

8.29 

3.31 

8.19  '18.85 

2.10 

1.08 

1.40 ; 

3.11 

trat'e 

99.22 

Bl.  II 

.609 

.080 

.avj 

.04(i 

.205         .337 

.034 

.012 

.039 

— 

2 

38.39 

7.05 

9.07 

6.17 

11.58   19.01 

0.74 

0.75 

1 

0. 33  ,  0. 14 

0.32 

4.54 

0.82 

0.32 

trace 

99.89 

Al.  I 

.wo 

.069 

.a'>7 

.086 

.290  ;      .339 

.012 

.008 

.057  j       .006  1       .005 

1                1 

— 

3 

38.38 

6.15 

11.70 

8.14 

11.47    18.60 

0.78 

0.13 

0.54 

0.18 

None.;  4.32 

0.  17  j  0. 16 

100.72 

A2.  II 

.640 

.060 

.073 

.118         .287         .332 

.013 

.(N)l 

.054  :       .001          .002 

4 

37.62 

9.86 

4.22 

5.94 

8.41    15.42 

3.33 

2.32 

4.41 

'  3.55  ;  2.79 

2.05 

100.84 

A2.  II 

.627 

.097 

.026 

.082 

.210         .276 

.or^s 

.024 

1 

;         i 

.015 

CLASS  IV.     DOFEMANE. 

RAN(}  1.     PERMIRLIC.    TEXASE.    SECTION  I.     PERMIRIC.    MARQUI-nTIASE. 


1 

39. 37 

4.47  1 

4.96 

9.13   26.53 

3.70 

0.50 

0.26 

7.08 

0.87 

1.23 

0.66 

0.17 

0. 12    trace 

99.94 

Al.  I 

.656 

.044 

.031 

.126         .663         .066 

.008 

.003 

1 

.(KW         .001 

1 

.002       

6.26 

RANG  1.     PER 

MIRLIC 
8.02 

\    TEX  A 
2.88 

SE.    SE(rriOX  2.     DOMIRIC.    UVALDIASE. 

1 

42.66 

6.89 

2.  78   24. 64 

6.34 

100.47 

A3.  Ill 

.711 

.061 

AH^i 

.039'      .610         .143 

1 
1 

.047 

RANG  1.     PERMIRLIC 

.    TEXA 

SE.    SECTION  2.     DOMIRIC.     UVALDIASE. 

1 

40.32 

9.46 

4.75 

7.48  ,18.12 

10. 55 

2.62 

1.10         1.25 

0.57 

2.  66     0.  68 

1 
0.25     0.06 

100.  m) 

3.148 

Al.  I 

.672 

.094 

.030 

.IW         .453 

.188 

.042 

.012  ■ 

.033 

.oa5 

.00^1 



1V> 

2 

39.92 

8.60 

4.40 

8. 00   20. 17 

10.68 

1.91 

i 
1.03       1.45 

0.43 

2,70 

0.51 

0.24 

0.06 

100.45 

3.200 

Al.  I 

.665 

.084 

.027 

.111         .504 

.191 

.030 

.011 

.034         .004 

.003 

21°.  5 

3 

38.87 

11.94 

4.02 

6.00    15.24    10.87 

2.  oi) 

l.tU       

trace 

4. 79     trace 

99.02 

2.946 

B2.  Ill 

.W8 

.117 

.025 

.083         .381  i       .194 

.042 

.017 

;         .0(50 

i 

— 

■ 

i 

4 

36. 53 

i 

9.91 

3.84 

1 

6.01  '18.10  ,10.31 

3.06 

1.60       

trace     8. 38 

1 

trat^e 

100.64 

2.987 

A2.  II 

.609 

.097 

.024 

j         .083  .       .453 

.184 

.049 
1 

.017 

, 

i 
1 

.105 

DOFEMANE UVALD08E. 
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ORDER  2.     IK)POLI0.    SCX)TARE.     SECTION  2.     DOPYRIC.     PAOLIARE— Continueti. 

SITBRAN'G  2.     IX)MAGXE8IC.     PAOLOSE. 


Inclusive. 

Norm. 

X 

2.10 

an 

9.5 

dl    21.8 

01 

0.03 

Ic 

5.2 

wo  11.4 

FeF, 

6.03 

ne 

9.7 

ol      7.3 

SrO 

trace 

am  10. 8 
mt  1.9 
11  5.9 
hm  7.0 
pr     6.0 

X 

0.24 

an 

13.6 

dl    40.7 

ZrOj 

none 

Ic 

3.5 

ol      7.2 

S 

0.42 

ne 

8.4 

am  8.4 
mt  7.2 
11  8.5 
hm  4.2 
ap     1.9 

an 

12.8 

dl   46.3 

Ic 

0.4 

ol      5.2 

ne 

3.7 

am  7.2 
mt  13.7 
11  8.3 
hm  2.2 

SO, 

0.60 

an 

7.5 

dl    34.5 

CI 

0.03 

Ic 

10.5 

ol      5.1 

8 

0.06 

ne 

9.1 

am    3.7 

no 

5.0 

mt  6.0 
11  5.2 
ap     4.9 

Locality. 


Analyst. 


Reference. 


Author's  name. 


Remarks. 


Magnet  Cove, 
Arkansas. 


Magnet  Cove, 
Arkansas. 


Jacupiranga, 
Sao  Paolo, 
Brazil. 


Petersberg, 

Frankische  Alp, 
Bavaria. 


I 


J.  F.  Williams,  i  J.  F.  Williams,  I  Nephelite-  Not  fresh. 

A.  R.  Ark.  G.  S.,  1890,        syenite,  dark     Sum  low. 
I      II,  p.  227,  1891.  (jacupirang-    I 

ite). 


H.  S.  Washing, 
ton 


H.  S.  Washing- 
ton. 


Not  stated. 


H.  S.  Washington, 
J.  G.,  IX,  p,  620, 1901. 


H.  S.  Washington, 
J.G.,1X,  p.620, 1901. 


C.  W.  V.  Giimbel, 
Geog.  Besch.  Fr  Alp 
Kassel,  1891,  p.  569. 


Jacupirangite. 


Jacupirangite. 


Basalt. 


Not  fresh. 


ORDER  2.     DOPOLIC.     SCOTARE.     SECTION  8.     PYROLIC.     TEXIARE. 

SUBRANG  2.    DOMAGNESIC.    MARQUETTOSE. 


rre- 

0.68 
trace 

or     1.7 
ab    4.2 
an    9.2 

dl      7.4 
hv  21.1 
of    37.5 
rat    7.2 
11       1.2 
cm    1.0 

Opin  I^ke,  Mar<juette 
Region,  Michigan. 

W.  F.  Hille- 
brand. 

Van  Hise  and  Baylev, 
15  A.  R.  U.  S.  G.  S., 
p.  511,  1895. 

Peridotite. 

Not  fresh. 

SUBRANG  1.     PERMAG 

NESIC. 

ab  11.5 
an   3.9 
ne    7. 1 

dl   28.0 
ol    34.1 
mt    9.7 

Supreya, 

N.  Lral  Mountains, 
Russia. 

Kultac^heff. 

Loewinson-Lessing, 
G.  8k.  Jushno-Sao. 
Dorpat,  1900,  p.  166. 

Picrite. 

Not  fresh. 

di    29.3 
ol    26.2 
mt    7.0 
11       5.1 
ap     1.6 

SUBRANG  2.    DOMAGNESIC. 

UVALDOSE. 

ZrOj 

SO3 

CI 

F 

8 

NiO 

SrO 

none 
0.03 
0.05 
0.04 
0.01 
0.06 
0.03 

or     3.3 
an  11.1 
le     2.6 
ne  11.9 

Tom  Munn's  Hill, 
Uvalde  County, 
Texas. 

W.  F.  Hille- 
brand. 

W.  Cross, 

B.  U.  8.  G.  S.,  168, 
p.  62,  1900. 

Nephelite- 
basalt. 

ZrO, 
CI 

h 

8rO 

none 

trace 

0.07 

trace 

0.14 

0.04 

0.06 

0.01 

an  12.0 
Ic     4.9 

ne    8.5 

di    24.6 
ol    32.1 
am   2.4 
mt    6.3 
11      5.1 
ap     1.2 

Black  Mountain, 
Uvalde  County, 
Texas. 

W.  F.  Hille- 
brand. 

W.  Cross, 
B.  U.  8.  G.  8.,  168, 
p.  63, 1900. 

Nephelite- 
basalt. 

Cr,0, 

3.06 

an  16. 1 
Ic     7.4 
ne  11.9 

dl   25.0 
ol    18.5 
am   2.0 
mt    1. 2 
11       8.9 
cm    4.b 
hm  3.2 

Hohenhowen,  Hegau, 
Baden. 

U.  Gruben- 
mann. 

* 

U.  Grubenmann, 
In.  Diss.  Zurich, 
1886,  p.  31. 

Melilite-basalt. 

Sum  low. 
Ignit.=  2.82. 

CT,(h 

2.90 

an    8.6 
Ic     7.4 
ne  13.9 

dl    22.0 
ol    24.6 
pf      5.6 
11      9.9 
cm   4.3 
hm  3.8 

Wartenberg,  Hegau, 
Baden. 

U.  Gruben- 
mann. 

U.  Grubenmann, 
In.  Diss.  Zurich, 
1886,  p.  20. 

Melilite-basalt. 

Ignit.  =  2.47. 
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C*HEXirAL    ANALYSES   OF    lOXEOfS    ROCKS. 


CLASS  IV.     l)(}FEMAyVr-i'ontinae^\. 
HASH  1.     I'ERMIKUr.    TKXA.SE.    ftKT.TlO.N*  i    DOMIRIf.     f'\'ALDIAijE. 


No. 


SiO,      A1,0,  '  Ke,r>,      >V>      MK<i    <aO     Na,0       K,0     H,0-  H,U       CO,     TiO,     PA    MnO 


5 
AL  I 


37.  iw     i#.;w     r,.w     r,.8«  I7.  n  io.:58     :^..oo     2.0:^     2.74 

.«B  .Wl  .'/f;7  .(f*l  .4!^         AW  .0»i  .OL'l 


6  :«*.47      ll.2«       H.74       4.i»8    14..^'i    12.fW       5.04        1.86       0.«3 

HZ.  Ill       .       .r/^        .110        .(jf.4        .</:o      ,;t%       .I'lfi        .owj        .(120 


I  42.58       J*.  58       4.ii7      10.22    1«.(I7    11.54       2.01        0.54        L04 


WL  II 


.710  .OM 


.1*1  .JJ4         .'JfA 


.  (tri         .  wfj 


0.36  •  2.02     0.31  tra«o 

I 

I      .OK         .OK  

t 

1  1.5*>     0.99  trrce 

.ffif»       .fw7  ; 

0.94  :  0.41  0.25  ; 

.I.IJ  I       .fJ03  .UH 


BaO       Sum      Sp.jsrr. ' 
100. 15     3, 072 

17° 


100.94     2. 896 


I 


101.  ai 


1  I  38. 78       ft.  85       8.  S.'^ 

82.  Ill         i        .046  .Of*7  .(ik'f 


38.  «2       4.71        8.72 
.641  .016  AM 


2 

A2.  n 

1 

A2. 

II 

CLASS  IV.    ik)Fp:manp:. 

HXSa  1.  PKRMIRUr.    CAKSELASK.     SErTIO.V  1.     PERMIRK'. 

1.99   2*J.;^4  3.88       0.78       2.5H        7.85      l.a5     0.  14  |  0.89 
.02H         .6.>4         .070  .013  .027 

4.08   32.32  3.97       0.17       0.20       6.4<i 

.a')7         .MOH         .071  .003  .002 

RAN<;  1.  PERMIRLIC.    CAI5SELASE.    HECTION  1.     PERMIRIC. 


0.89 
.011 

100.84 

2.728 
to 
2.651 

0.  HO    trace 

100.28 

2.931 

.007       

40.12       7.7«       7.35       8. ««   23.  «9     0.53       1.20       0.53       4.aS 

.«»  .076  .016  .121         .MTi         .116;         .018  1         .006 


trai-e     0. 37  ,  0. 18 

.005         .001 


RANG  1.    PERMIRLIC.    CA8.SELA8E.    HECTION  2.    DOMIRIC.    CASSELIASE. 


1 
Al.  I 


:«.  84       5. 88  1     7. 04 
.ri64  .OM  ;         .044 


5.10  .22.  Jm 

.072         .ri74 


9.4« 


0.33  !     2.04 


.005 


.022 


7.50     0.68 


0.  43 


3.  78     0.  89  i  0.  16     0. 06      100. 54 


.(M7  I       .006 


RAN(*  1.     PERMIRLIC.    CA8HELASE.    SECTION  2.    DOMIRIC.    CA8SELIASE. 


1 
Al.  I 


A2.  II 


37.  m 

.(ii]» 

39.  16 

.  ('»r>3 

10.14       3.69       7.59 

.09tf  I         .023  .106 

I 


10.06 
AW 


6.54       7.71 
.041  .107 


14.69    16.28 


.367         .291 


13.74  115.30 


.344         .273  j 


2.18 


.035 


2.38 


0.  69  I     1.  82  I  0. 39  '  2. 93  |  1.  13     0.  22     0.  06  j  100. 13  ,  3. 150 


.007 


1.46 

.016 


1.55 


.oa5      .008      .(m 


200.6 


0.58 


I 


1.52 
.019 


0.75     0. 11  i 

.005  i      .002 


100.86 


CLASS  IV.     DOFEMANE. 

RANG  1.    PERMIRLIC.    SECTION  1.     PERMIRIC.     KALTENIASE. 


A3.  Ill 


34.  98 

.583 


10.80 

.106 


1.42 

.009 


21. 3,3 

.296 


19.30  I  0.43 

.483  •      .007 


0.17 

.003 


5.42  I     1.28 

.058 


5.18 

.063 


100. 31     3. 276 


DOFEM  A  NE K  ALTENOSE. 
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ORDER  2.     DOPOLIC.     SCX)TARE.     SECTION  3.     PYROLIC.     TEXIARF^-Continueti. 

SUBRANG  2.     DOMAGNESIC  UVALDOSE— (Continued. 


Inclusive. 


X 

s 

SrO 


Norm. 


2.40 
0.09 
trace 


an  3.9 
Ic  9.2 
III.'  15.9 


an  2.8 
I  Ic  8.7 
!  ne  22. 7 


or  3.3 
I  ab  4.7 
I  an  10.0 

ne    6.5 


di  21.6 
ol  25.6 
am  4.9 
mt  8.6 
3.9 
0.7 


il 
ap 


I..ocalitv. 


Hohenberg,  Buline, 
Westphalia. 


I 


di 
ol 
am 


22.7 
17.7 
8.1 


mt  12.5 
il  3. 1 
ap     2. 2 

di  35.5 
ol  27.7 
mt  7.2 
il  1.8 
ap     1.0 


Analyst. 


Schaflier^  Plateau, 
Ix)baiier  Berg, 
Sax  on  V. 


Mindello,  St.  Vicente, 
Cape  Ver(l(»  Islands. 


Biltz. 


J.  Stock. 


C.  V.  John. 


Reference. 


J.  Stock, 
T.  M.  P.  M.,  IX, 
p.  466,  1888. 


'  F.  Rinne, 

Sh.  Berl.  Akad., 

1891,  p.  988. 


Author's  name. 


Melilite- 
nephelite 
basalt. 


I 


Nephelite- 
basalt. 


C  V.  John,  i  Dolerite. 

Jb.  G.  R-A.  Wien., 
XLVI,  p.  28:^,  1896. 


Remarks. 


Sum  high. 


ORDER  2.     IXJPOLIC.     SCOTARE.     SECTION  4.     1X)M0LI0. 

SUBRANG  1.     PERMAGNKSIC. 


CrjO,        0.43 


or  15.0    di     8.9  j  MarfreeslM)ro,  Pike 

ab    1.6     ol    42.8  ' 


R.  N.  Brackett. ;  J.  F.  Williams,  ;  Peridotite. 

an   7.5    mt   6.5        County,  Arkansas.  '      A.  R.  Ark.  G.  S.,  1890, 


ne    2.8     il       1.7 
hm  4.3 


ab 


1.1 
1.6 


di 
hv 
of 


6.5 
14.6 
42.9 
mt  13.4 


EhrsberK,  Schwarz- 
wald,  Baden. 


J.  H.  Kloos. 


p.  383,  1891. 

J.  H.  Klooe, 

N.  J.  B.  B.,  Ill,  p.  57, 
1885. 


Picrite. 


I 


Not  fresh. 


Not  fresh. 


ab 


3.3 
9.4 


di 


14.8 

h  V    4. 6 

an  14. 5     of   40. 9 

mt  10.7 


SUBRANG  2,    DOMAGNESIC. 


Newton  Bushel,  Dev- 
onshire, England. 


K.  Busz. 


K.  Busz, 
N.  J.,  1895,  I,  p.  74. 


Paleopicrite. 


SUBRANG  1.     PERMAGNESIC. 


Quite  fresh. 


Cl 

0.06 

an    8.6     di      7.7 

Flanarv  .dike,  Crit- 

W. F.  Hille- 

J.  S.  Diller, 

1 
Mica-iKjridotite.l  Not  fresh. 

CrvOx 

0.18 

ne    1.4     am   8.5 

tenden  County, 

brand. 

A.J.S.,XLIV 

p.  288, 

' 

Nl*0 

0.10 

mt    6.0 

Kentucky. 

1892. 

CoO 

trace 

il      7.1 
hm  2.9 
ap     1.9 

ZrOa 

none 

an  18.6 

di    13.  t> 

80a 

0.03 

Ic     3.1 

ol    26.1 

F 

0.07 

ne    9.9 

am  13.8 

8 

0.04 

mt    5.3 

Cr.O, 

0.08 

il       4.4 

VA 

0.05 

ap     2.6 

NiO 

0.04 

SrO 

0.05 

Cr,0, 

trace 

an  12.2 

di    16.7 

Ic     7.0 

ol    23.3 

1 

ne  11.1 

am  13. 7 
fnt    9.5 
il      2.8 
ap     1.8 

SUBRANG  2.    DOMAGNESIC.    CASSELOSE. 


Near  Uvalde, 
Uvalde  County, 
Texas. 


Oberleinleiter, 
Franken  Jura, 
Bavaria. 


W,  F.  Hille- 
brand. 


Not  stated. 


W.  Cross, 
B.  U.  S.  G.  S.,  168, 
p.  63,  1900. 


Leppla  and  Schwa{2;er, 
Oeog.  Jheft.  Cassel, 
I,  p.  69,  1888. 


Nephelite- 
melilite- 
basalt. 


Nephelite- 
basalt. 


ORDER  2.     DOPOLIC.     SCOTARE.     SECTION  5.     PEROLIC. 

SUBRANG  3.     MAGNESIFERROU8.    KALTENOSK. 


SOs       trace 


an    2.2 

ol 

Ic  20.1 

mt 

kp   3.8 

il 

ne    1.6 

C     8.8 

56.6  !  Kaltenthal, 
l'\  :      Harzburg, 

Harz  Mountains. 


I 


Hampe. 


M.  Koch, 
Z.  D.  G.  G.,  XLI, 
p.  165,  1889. 


Biotite- 
peridotite. 
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CHEMICAL    ANALYSiCS    OF   IGNEOUS    ROCKS. 
CLASS  IV.     DOFEMANE— Continued. 

RANG  1.    PERMIRLIC.    BERGENASE.    SECTION  1.    PERMIRIC.    BERGENIASE. 


No.         SiO,    I  AlA     Fe-A  |    FeO   I  MgC)  |  CaO      Na,0  !    K,0   .H,0  :    HjO-j  CO,      TiO,     PA  '  MnO  I  BaO  i    Sum    ISp.gr. 


-L 


1 

A2.  II 


31.59       8.54       2.m     24.52 

.527  '         .0H4  .015  ,         .340 


10.70     2.25  !     1.03  I    0.15      n.  d. 


.2»;7  ,       .040  .016  .002  i 


18.  49     0. 02 

.231      


I 


99.65 


CLASS  IV.     DOFEMANE. 

RANG  1.     PERMIRLIC.    .'SECTION  2.    DOMIRIC. 


1 
A2.II 


35.84  I  10.48       7.25  I     6.62 


.597  : 


.l(fi  '         .045 

i 


.092 


12.95    10.90 

.324  .      .194 


I 


3.  53 


1.51 

.016 


I 


8. 85  I  trac-e 

i 

.111 


1  100. 77  I  3.  a51 


RANG  1.     PERMIRLIC.    SECTION  3.    CALCIMIRIC.    AVEZACIASK. 


1 
A2.II 


31.80 

.580 


10.96 

.lOH 


12.23  I     9.79     8.40    17.  :U       0.66       0.27 
.076*         .137  1      .210  I      .310  .011  .003 


I 


1.50 


CLASS  IV.    ix)femanp:. 

RANG  1.     PERMIRLIC.    SECTION  2.     DOMIRIC. 


3.  25     3.  32 

.041         .023 


W).46 


1 
A2.II 


35.56  :  11.25 


I 


.593 


110  I 


6.  62 

.on 


I 


6.  67    14.  (iS  ,  8. 99       3.  86 
.093         .307  I      .177  .062 


1.75 
.019 


8. 03     tnure  j 
.100      — 


CLASS  IV.     DOFEMAXE. 

RANG  1.     PREMIRUC.    ADIRO.NDACKASE.    SECmON  1.     PREMIRI(\     ADIRONDACKIASE. 


I 

Al.  I 

2 

Al.  I 


21.42  ,     7.03  1  :^.34  I  22.81 


I 


.:V)7  , 


.(H'>9  .190 


.317 


11.73  I     6.46  I  30.68  '  27.92 


6.92  3.59  I  0.53  0.41        0.95 

.173         .0<".4  .009  .(m 

I  ; 

3. 35  3.  95  0. 50  0.  26  \     0.  (U 


trm-e 


.196  1         .063  ' 


.192 


.3HM         .084         .071  i         .008  .003 


5.21 

0. 14     trace  | 

m,  81 

.06.') 

.001       — 

i 

2.31 

0.82  ! 

99. 19     4. 138 

.l.>4 

.006 

1 

CLASS  IV.     DOFEMANE. 

RANG  1.    PERMIRLIC.    CHAMPLAINASE.    SECTION  1.     PREMIRIC.    CHAMPLAINIASE. 


1 
A2.  II 

2 

A2. 11 


17.90     10.23  ,  15.85     27.95  ,  6.04  ,  2.8*5     n.   <l.  n.   d.        1.33 

.298;         .100  .099  .3x9  j      .151         .051        

I 

11.   d.  n.   d.   :     1.68 


0.10    15.  6*) 
I      .196 


0.  04     trace  | 


99.15 


13.  ;V>       8. 75     20.  :V)     28. 82     6. 6.$     2.  15 

I 


0.17  jl6.45     0.02  I 


.  223  I         .  0S6  i         .  127 

I  I 


.400  .  !<;<'> 


.0:J9 


4.138 


I 


99.62 


DOFEMANE CHAMPLAINORE. 
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ORDER  3.     POLMITIC.     SVERIGARE.     SECTION  1.     PERPYRIC.     BERGENIARE. 
SUBRANG  3.    MAGNESIFERROUS.    BERGENOSE. 


Inclusive. 

Norm. 

I><xiality.                     AnalvHt.                      Reference. 

or    1.1     hv  34.6 
ab    8.4     ol      3.8 
an  11.1     mt    3.5 
C      2.7     11     35.1 

Storgang,                         C.  F.  Kolderup. 
Soggendal, 
Norway. 

1 

C.  F.  Kolderup, 
Berg.  Mus.  Aarb., 
1896,  No.  5,  p.  165. 

Author's  name. 


Ilmenite-norite. 


Remarks. 


ORDER  3.     POLMITIC.     SVERK^ARE.     SECTION  2.     IK)PYRIC. 

SUBRANG  2.     DOMAGXESIC. 


or  2.2  dl  27.2 
an  8.6  ol  13.8 
Ic  5.2  cm  4.1 
ne  13.9  11  11.4 
pf  5.0 
nra  7.3 


Randen, 
Hegau,  Baden. 


U.  Gruben- 
mann. 


U.  Gmbenmann, 
In.  Diss.  Ziirich., 
1886,  p.  23. 


Melilite-basalt.  i  Ignit.=1.92, 


SUBRANG  3.     MAGNESIFERROUS.    AVEZAC08E. 


an  26. 1 

dl    26.2 

Ic     1.3 

ol      8.2 

ne    3.1 

am   2.0 

mt  17.6 

11       6.2 

ap     7.6 

Avezac-Prat, 
Pyrenees,  France. 


A.  Pisani. 


A.  Lacroix, 
C.R.,  VIII.  Cong.  G., 
p.  832,  1901. 


Avezacite. 


ORDER  3.     POLMITIC.     SVERIGARE.     SECTION  4.     DOMOLIC. 
SUBRANG  2.    D0MAGNE8IC. 


Cr,0, 

2.66 

an  8.1    di  16.6     Hohenstoffeln, 

U.  Gmben- 

U. Grubenmann, 

Melilite-basalt. 

Ignit.=l. 

72 

Ic     8.3     ol    20.3 
ne  17.6     am   4.9 

Hegau,  Baden. 

mann. 

In.  Diss.  Zurich, 

cm    4.0 

1886,  p.  35. 

11     11.6 

pf     3.2 
hm   6.6 

ORDER  4.     DOMITIC.     ADIRONDACK  ARE.     SUBORDER  2.     DOHEMIC.     ADIRONDACKORE. 

SUBR\NG  4.    DOFERROUS. 


CI 

0.42 

s 

0.04 

Cr,0, 

none 

Org 

trace 

CI 

0.12 

F 

trace 

8 

0.04 

V,Oa 

0.04 

Org 

0.(& 

or 

2.2 

di      1.8 

,  a*> 

4.7 

hy  8.0 
of    12.0 

1  an 

15.6 

1 

mt  44.0 

11     10.0 

an 

14.6 

ol    10.6 

Ic 

1.8 

mt  44.5 

!  ne 

2.3 

11  23.7 
ap     1.9 

Elizabethtuwn, 
P^ssex  County, 
New  York. 


Lincoln  Pond, 
Essex  County, 
New  York. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


J.  F.  Kemp, 

19  A.  R.  U.  S.  G.  S., 
Ill,  p.  408,  1899. 

J.  F.  Kemp, 

19  A.  R.  U.  S.  G.  S., 
Ill,  p.  407,  1899. 


Titaniferous 
iron  ore. 


Titaniferous 
iron  ore. 


I 


Sum  low. 


ORDER  4.     DOMITIC.     ADIRONDACKARE.     SUBORDER  3.     TILHEMIC.     CHAMPLAINORE. 

SUBRANG  4.    DOFERROUS. 


Split  Rock  mine. 


an  15.2     hy  16.0 

"^    '"    mt^ioi     "E88ex  County, 
11    30.1        New  lork. 


an  10. 8     hy    5. 7  ; 

C  4.8  ol  14.8 
mt  29. 5 
11     31.0  : 


Elizabeth  town, 
Essex  County, 
New  York. 


W.  F.  Hille- 
brand. 


W.  F.  Hille- 
brand. 


J.  F.  Kemp, 

19  A.  R.  U.  S.  G.  S., 
Ill,  p.  402,  1899. 

J.  F.  Kemp, 

19  A.  R.  U.  S.  G.  S., 
Ill,  p.  405,  1899. 


Titaniferous 
iron  ore. 

Titaniferous 
iron  ore. 

Sum  low. 
Alkalies  not 
determined. 

Alkalies  not 
determined. 
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CHEMICAL    ANALYSES    OF   IGNEOUS    ROCKS. 
CLASS  V.     PERFEMANE.     SUBCLASS  I.     P-hO-f  M  EXTREME  OVER  A. 

RANG  1.     PERMIRLIC.    WEBSTERASE.    SECTION  1.     PERMIRIC.     MARICIASK. 


No. 

SiO, 
51.94 

AlA  ' 

1 

2.53 

Al.  I 

.H6G 

.024 

2 

50.10 

2.00 

AM 

.83.5 

.020 

3 

55.  23 

2,08 

A2.II 

.921 

1 

.021  1 

■  I 

Fe.Os  FeO   i  MjfO  ;  CaO 

2.88  9.;W  J25.97  |  3.60 

.012  .131         .W9  1      .064 

2.38  8.68   26.a^i     5.06 

.015  I  .121         .671         .090 

3.94  6.25   29.29     1.68 

.025  I  .0S7         .7:V2  i      .030 


Na,0       K,()     H.,0  f  H,0       CO,     TiO.,     Pfi^    MnO     BaO 
none      none  i     2.82     none    none    tnu-e 


none      none 


4.16 


1.12 


Sum      Sp.  gr. ' 


I 


none 

none 

0.2*) 

— 

.004  ' 

0.44 

.00() 

1(X).07 


100.14 


100. 03     3.  297 


RANG  1.     PERMIRLIC.     WEBSTERASE.     SECTION  2.     DOMIRIC.     WEBSTERIASE. 


1 

53.98 

1.32 

Al.I 

.900 

.011 

2 

52. 55 

2.71 

A2.  II 

.876 

.022 

3 

55.14 

0.66 

Al.I 

.919  , 

.oa5 

1.41  3.90   22.59    15.47      n.  d.       n.  d.        0.83     0.09 

.009  1         .054         .565         .277 

1.27  4.90   20.39   16.52  0.27  1.09 

'  I  ' 

.008  .068         .510  ;      .295 

3. 48  4.  73   26. 66  I  8.  39       0.  SO 


.022 


.06r>  ,       .667 


.160 


I 


I 


.005 


none  .    0.38 


I  0. 15     trace  0. 21 

I       .002       .003 

I  0. 14     trace  0.  24 

i       .002       .003 

tra(^    0. 23  0. 03 

I 

'       .002       

I 


100. 48     3. 301 


100. 52     3.  304 


100.36 


RANG  1.     PERMIRLIC.    WEBSTERASE.    SECTION  2.    DOMIRIC.    WEBSTERIASE. 


1 

53.22 

3.14 

Al.I 

.887 

.031 

2 

53.21 

1.94 

Al.I 

.887 

.017 

3 

53.25 

2.80 

A2.  II 

.888 

.026 

7.95  20.09 

.111  1      .502 

1.44       7.92   20.78 


.009 
0.69 

.0(M 


.110 


5.93 


..^20 


.258        

13.12  ;     0.11 
.2^  !         .002 


19.91    16.22       0.19 


.082         .498 


trace 

0.98 

none 

0.11 

— 

.002* 

0.07 

0.87 

0.14 

0.10 

0.26 

trace 

0.22  1  nc 

.001 

.003 

.003 

trace 

0.24 

0.05 

0.09 

— 

.001 

100.42 


100.47 


99.98 


CLASS  V.     PERFEMANE. 

RANG  1.    PERMIRLIC.     BALTIMORASE.    SECTION  1.     PERMIRIC. 


I 

49.42 

3.  37 

i.:i0 

1 

5.75  34.97  '.  2.11 

1.84 

0.76 

99.  ()8 

■ 

A3.  Ill 

.824 

.032 

.008  '         .OHO  :       .874         .038 

i 

RANG  1.     PERMIRLIC.    BALTIMORASE.    SECTION  2.    DOMIRIC,     BALTIMORIASE. 

1 

43.87 

].« 

8.94 

2.60   27.32 

6.29 

1 

0. 50               7.  (U 

1.08 

0.12 

trace    0. 19 

100.6:^ 

3.022 

Al.  I 

.731 

.016 

.055 

.036  !      .683 

.112 

.008 

i 
1 

1 
1 

.002 

.003 

RANG  1.     PERMIRLIC.    BALTIMORASE.    SECTION  2.     DOMIRIC.    BALTIMORIASE. 

1 

60.80 

3.40 

1.39 

8.11   22.77 

i2.jn 

trace 

trace       0. 52 

none    tra(« 

0.1-' 

100.03 

3.318 

Al.  I 

.»I8 

.083 

.009 

.112         .569 

.219 

— 

1 
1 

—       — 

.002 

DOFEM  A  NE B  ALTIMOROSE. 
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ORDER  1.     PERPOLIC.     MAORARE.     SECTION  1.     PERPYRIC.     CAROLINIARE. 

SUfiRANG  1.    PERMAGNESIC.     MARICOSE. 


! 

Inclusive. 

1 
Norm.         ■             Locality. 

Analyst. 

so, 

Cl 
CrsOj 

0.19 
0.16 
0.60 

Q 
an 

0.6 
6.7 

Ji   J^-9    Johnny  Cake  Road, 
m'tts;      Baltimore  County, 
Maryland. 

J.  E.  Whitfield. 

so, 

Cl 
Cr,0, 

trace 

0.26 

0.36 

an 

5.6 

di  15.4    Johnny  Cake  Road, 
5f  ^l        Baltimore  County, 
mt    3! 5        Maryland. 

J.  E.  Whitfield. 

Q 
an 

3.7 
5.8 

di    2.0    Central  Marico  Dis- 
m^;  Ts        trict   Trannvaal, 
il     0.9        South  Africa. 

J.  A.  L.  Hen- 
derson. 

Reference. 


G.  H.  Williams, 
B.  C.  S.  G.  S.,  148, 
p.  83,  1897. 

Cr.  H.  Wilhaniy, 
B.  IT.  S.  G.  8.,  148, 
p.  8;i,  1897. 

J.  A.  L.  Henderson, 
In.  Diss.  Leipzig, 
p.  39,  1898. 


Author's  name. 


Pvn)xenite. 


Pyroxenite. 


Enstatite- 
pyroxenite. 


Remarks. 


"Altered." 


*  Altered.* 


SUBRANG  1.     PERMAGNESIC.    WEBSTEROSE. 


Cr-Oa 

0.53 

an 

3.1 

di 

58.3 

XIO 

trace 

• 

hy 
mt 

35.0 
2.1  , 

Cr,Os 

0.44 

ab 

1.6 

di 

1 
60.7  1 

an 

5.3 

hy 
mt 

29.  H  ' 
1.9  , 

Cr,0, 

0.25 

Q 

1.7 

di 

32.7 

NiO 

0.11 

ab 

2.6 

hy 
mt 

57.1 
5.1 

Hebbyille, 
n.  lialtimore, 
Maryland. 

Hebbville, 
n.  Baltimore, 
Maryland. 

Webster,  North  Caro- 
lina. 


T.  M.  Chatard. 


T.  M.  Chatartl. 


E.  A.  Schneider. 


G.  U.  Williams, 

A.G.,  VI,  p.42,  1890. 


G.  H.  Williams, 

A.G.,VI,  p.42,  1890. 


G.  H.  Williams, 

A.  G.,  VI,  p.  44,  1890. 


W^ebsterite. 


Webeterite. 


W'ebsterite. 


Complete  in 
B.  U.S.G.S., 

148,p.84,1897. 

Complete  in 
B.  U.S.  G.S., 
148,p.84,1897. 

Complete  in 
B.U.S.  G.8., 
148,  p.92, 1897. 


SUBRANG  2.    DO.MAGNESIC.    CECILOSE. 


SOj  trace 

Cl  0.26- 

Cr,0,       0.23 


8rO 
Cr, 


trace 

0.03 

0.20 

0.03 

0.03 

none 


I  an    8.6     di    50.2 

'  hv  37.8 

ol      2.2 


or    0.6     di    48.9 

ab    1.0     hy  41.4 

an    3.2     mt    2.1 

il       0.5 


1 


Cr^       0.54 
Nib         0.07 


ab    1.6     di    58.9 

an    6.4     hy  28.8 

of     2.8 

mt    0.9 


Dogwood  Road, 
Baltimore  County, 
Maryland. 

Oakwood, 
Cecil  County, 
Maryland. 


Bagley  Creek, 
Mount  Diablo, 
California. 


J.  E.  Whitfield.  '  G.  H.  Williams, 


W.  F.  Hille- 
brand. 


B.  U.  S.  G.  S.,  148, 
p.  83,  1897. 

A.  G.  Leonard, 
B.  IT.  S.  G.  S.,  168, 
p.  43,  1900. 


\y.  H.  Melyille.  i  W.  H.  Melville, 
B.  G.  S.  A.,  II, 
I      p.  406,  1891. 


Pyroxenite. 


V»^el)sterite. 


Pyroxenite. 


^Altered." 


ORDER  1.     PERPOLIC.     MAORARE.     SECTION  2.     DOPYRIC.     MARYLANDIARE. 

SUBRANG  1.    PERMAGNESIC. 


NIO       0.16 


an  8.9  di  1.3 
hy  57.2 
of  27.6 
mt    1.9 


Ga^io  Montano, 
Bologna,  Italy. 


P.     E.    V.    de  I  P.  E.  V.  de  Regny, 
Regny.  cf.  N.  J.,  1900,  ll, 

I      p.  397. 


Norite. 


Alkalies? 


SUBRANG  1.     PERMAGNESIC. 


Cr,03      0.44       I  ab  4  2    di   22.6  .  Johnny  Cake   Road, 
NiO        trace        an   2.2    h^' 34.3  '       Baltimore  County! 

mt  8.4  i      Maryland, 
hm   3.0 


T.  M.  Chatard. 


G.  H.  Williams, 
A.  G.,  VI, 
p.  39, 1890. 


Lherzolite. 


Not  fresh. 


SUBRANG  2.    DOMAGNESIC.    BALTIMOROSE. 


SO, 

trace 

an 

9.2 

di 

41.4 

J 

Cl 

0.24 

hv 
of 

33.8 

CrjOa 

0.32 

12.2 

mt 

2.1 

Johnny  Cake  Road, 
Baltimore  County, 
Maryland. 


J.  E.  Whitfield.     G.  H.  Williams, 
A.  (t.,  VI, 
p.  41,  1890. 


I  pyroxenite. 
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CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 


1 
A2.  II 

2 
A1.I 

3 

A4.  IV 

4 

A4.  IV 


1 

A2.II 


CLASS  V.     PERFEMANE— Continue<i. 

RANG  1.    PERMIRLIC.    SECTION  1.    PERMIRIC. 


No.  SiO,      AljOs  !  Fe.,Os  '    FeO 


I 


MgO     CaO     Na,0       KjO 


41.43       0.04       2.52       6.25   43.74     0.55 


A2.  II 

.cm 

• 

.015 

.087 

1.094 

.010 

2 

42.00 

3.19 

2.81 

4.41 

40.40 

3.30 

1.20 

0.29 

m.  IV 

.700 

.031 

.017 

i 

.061 

1.010 

'  .aw 

.019 

.003 

H,0+  H,0-,  CO,     TiO, 


MnO  I  BaO 


4.41 


1.66 


trace 


Sum    I  Sp.  fp'.  I 
99.80 

101.16 


1 

42. 39 

2.26 

0.35 

10.47 

39. 19     2. 33 

A3,  m 

.707 

.022    ; 

.002 

.146 

.980         .041 

RANG  1.    PERMIRLIC.    .SECTION  1.     PERMIRIC. 
_    I    1.54 


99.51  I  3.152 


I 


CLAaS  V.     PERFEMANE. 

RANG  1.    PERMIRLIC.    DUNASE.    SECTION  1.     PERMIRIC.     DUNIASE. 


40. 11  0.  88 

.669  .009 

38. 40  0. 29 

.640  ;  .003 

42.80  I    

.713        

39. 99  3. 55 

.667  I  .(m 


1.20 

6.09 

48.58 

.007 

.085 

1.215 

3.42 

6. 69 

45.23 

.021 

.093 

1.130 

9.40 

47.38 

, 

.131 

1.185 

8.56 

41.26 



.119 

1.032 

0.35 

.005 


4.19 

.075 


0.08 

.001 

trace 


2.74 


4.11 


0.57 


2.07 


100.34 


0. 24  I  1. 10    none  '  trace    0.  24  ^  none  '  100. 38 


100. 15 


trace 


CLASS  V.     PERF'EMANE. 

RANG  1.     PERMIRLIC.    SECTION  2.    DOMIRIC. 


1 

29.5 

3.8 

17.8 

18.2 

8.7 

10.0 

0.2 

0.1 

B2.III 

.492 

.037 

.111 

.253 

.218 

.178 

.003  1 

1 

.001 

CLASS  V.     PERFEMANE. 

RANG  1.     PERMIRLIC.    SECTION  1.     PERMIRIC. 


4.08       6.40 

I 


33.43  ;  :i4.58 


.068  .063  .209  [         .480 


3.89  I  0.65  i     0.29  !     0.15  •     1.32 

I    ■         I  I  ; 

.097         .Oil  ,         .005  .002 


!  I 

14.  25  '  0.  02 

i 

.  176  I    


0.45 
.006 


99.62  !     3.17- 
'    3.32 


1.0 

1 

9.2 
.115 

0.3 

.ow 

99.2 

3.87 

I  I 

I     99.71   i 


PERFEMANE DUNOSE. 


369 


ORDER  1.     PERPOLIC.     MAORARE.     SECTlOiS"  4.     DOMOLIC. 

SUBRAXG  1.     PERMAGNESIC. 


Inclusive. 


Cr^O,         0. 76 
NIO  0. 10 


spinel       1.90        or 

ab 

r  an 

.  ne 

I 


Norm. 


Locality. 


di     2.3    Riddle,  Douglas 
ol  11  2  I      County,  Oregon. 

mt    3.5 
cm    1.2  ' 


1./    (11  11.0    Prades,  Pyrenees, 

2.6      ol     72.2  Pronno' 

2.5    mt   3.9        France. 

4.0 

i 


Analyst. 


F.  W.  Clarke. 


A.  Brunet. 


Reference. 


Diller  and  Clarke, 
B.  U.  S.  G.  S.,  60, 
p.  23,  1890. 


Author's  name. 


Remarks. 


!  A.  Lacroix, 
I      cf.  N.  J.,  1895,  II, 
p.  267. 


Saxonite. 


Lherzolite. 


Not  fresh. 


Sum  high. 


SUBRANG  2.    DOMAGXESIC. 


Cr^      0.28         an   6.1    di     4.2  |  Qoose  Bay,  Strait  of  ,  Not  state<l. 


hy  1.5.1 
of  71.2 
mt    0.5 


Magellan. 


K.  V.  Khrustchoff, 
cf.  N.  J.,  1888,  I, 
I      p.  83. 


Peridotite. 


Pebble. 


ORDER  I.     PERPOLIC.     MAORARE.     SECTION  5.     PEROLIC.     MAORIARE. 

SUBRANG  1.     PERMAGNESIC     DUNOSE. 


CTjOa  0. 18 

Chromite     0. 56 


C      0.9     h; 


ZrOa 

8 

Cr,Os 

NIO 

8rO 

NIO 


CtjO, 


hy  4.7 
of  89.7 
mt  1.6 
cm    0.8 


none 
0.06     I 
0.07 
0.10    I 
none 

trace 


0.8     dl 
hv 

01 


0.4 
6.2 
81.9 
mt    4.9 


of    88.2 


an    9.5 


di  9.0 
ol  78.0 
mt    1.1 


Corundum  Hill, 
Macon  County, 
North  Carolina. 

Tulameen  River, 
British  Columbia. 


Dun  Mountain, 
South  Island, 
New  Zealand. 

Olivine  Range, 
South  Island, 
New  2^1and. 


T.  M.  Chatard. 


W.  F.  Hille- 
brand. 


A.  Sohn'»tter. 


T.  Bateman. 


I 


T.  M.  Chatard, 
B.  U.S.  O.  S.,42, 
p.  55,  1897. 

J.  F.  Kemp, 
Priv.  Contrib. 


F.  V.  Hochstetter, 
G.  V.  Neu  Seel^md, 
Wien,  1864,  p.  220. 

G.  H.  F.  Ulrich, 

Q.  J.  G.  S.,  XLVI, 
p.  629,  1890. 


Dimite. 


Dunite. 


I 


Dunite. 


Peridotite. 


Not  fresh. 


FeSs       0.4 


ORDER  3.     POLMITIC.     SECTION  1.     PERPYRIC. 

SUBRANG  3.     MAGNESIFERROUS. 


ab 
an 


S-5  2*  S?  Druinan  Eidhne, 

0.6  hy  10.3  Tslond  nf  SkvP 

1.6  mt25.8,  isiami  01  ^K>e, 

9.2  11    17.7  Scotland. 


J.  H.  Player. 


Geikie  and  Teall, 
Q.  J.  G.  S.,  L, 
p.  653,  1894. 


Basic  schliere     ^  Sum  low. 
in  gabbro.  One  decimal. 


Cr,Oa      0.20 


ORDER  5.     PERMITIC.     SUBORDER  2.     DOHEMIC. 

SUBRANG  4.    DOFERROUS. 


or 
ab 
an 
C 


\'l  F?*  i?-5  I  Routivaara, Finland. 

2.6  11      26.8  * 

3. 1  MgO  3. 9  I 

4.6  FeO   6.9 


I 

\V.  Petersson.     i  W.  Petersson, 


G.  F.  F.,  XV, 

p.  49,  1893. 


Ma^etite- 
spinellite. 


14128— No.  14—03- 


-24 


PA.RT     II. 


INFERIOR  ANALYSES,  AND  ANALYSES  OF  TUFFS,  ASHES,  AND  DECOMPOSED  ROCKS: 

ARRANGED   ACCORDING  TO  THE   SYSTEM  OF  PETROGRAPHY 

PRESENTED  IN  ZIRKEL'S  LEHRBUCH. 
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CHEMICAL    ANALYSES    OF    lONEOUS    RUCKS. 
GRANITE. 


No. 

1 

B3.  IV 
2 
C4.  V 

3 

C8.  V 

4 

C2.IV 

5 

D2.  V 

6 

C8.V 

7 

D2.V 

D2.  V 

9 

C3.V 

10 

C8.V 

11 

IH.V 

12 

B8.IV 

13 

D4.  V 

14 

D4.  V 

15 

D4.  V 

16 

B8.  V 

17 

C2.  IV 

18 

B4.  V 

19 

B3.  IV 

20 

CJ.V 


I    SiO,        AlA       Fe^Os        FeO     !  Mg<>     ('aO     Na,<)       Kfi    |  H,0-i    jH/)-    TO,      TiO,     PA  |  MnO      Sum 


I 
9.39       17. 4«        n.  d.  1.38  |  0.52     2.14       5.18       2.77=      0.47     0.06 


74.64       14.90  ,       1.56 


I 


73. 02  '     16. 22  '      n.  d. 


I 


n.  d.  Itrac-e     0.39       0.41       6.88 

i 


2.59  I  trace  ,  0.94       3.60       3.42 


73. 48  !     15. 26  '      n.  d.  '      1. 42 


71.54 


14.24  '■      0.74 

I  i 


1.18 


'.  56  !     15. 38  '       2.  65  j      n.  d. 


71.44  I     14.72         2.39 


70.42  '     14.64         1.54 


72.47  I     16.17        n.  d. 


0. 09  I  0.  88       3. 12       5. 66 


0.  34  I  0.  98       3.  39      4.  73 


0.27 


(0.21) 


n.  d.  '  none 


0.61  ;  trace     0.84 


trace  I  1.76       5.38       4.31         1.02 


I 


0.  46     0.  96  I  trace       7. 66       0.  89 


! 

76.07  i     12.67 


75. 14  I     15. 57 


.47  !     17.50 


2.00 


n.d. 


2.34 


0.41 


n.d. 


2.49 


1.20  'trace       7.80       0.71 


0.14  !  l.a=)  :     3.43       4.83 


2. 30        n.  d. 


I 


0. 10     0.  85  :     3.  37       4.  71 


n.  d.     1.85  I    4.41       0.54 


0.61 


0.61 


(0.49) 


n.  d.  I 


n.  d. 


0.  31  I  2. 57       3. 01  I    4. 07  I       0.  74  ,  0. 08 


73.05       14.53         2.96;      n.d.     trace     2.06     (1.72)  |    5.39'      0.29, 


71.64  j     15.66         2.34 


n.  d.    trace 


72.73 


'     16.95 


trace 


68.11  '     14.28  i      n.d.         2.63     0.68 

i  I  .  i 


63.19       10.50  I     10.97  ,       1.51      1.44 


69.33 


66.82 


67.98 


14.33 


15.62 


16.14 


n.d.  :      3.60     2.44 


1. 88  1      1. 69  I  2. 76 


n.  d.  i      4. 39  '  0.  53 


I 
2.70  I  (1.58)!    5.60  '•■      0.48 


i 


1.05  I     0.90 


I 


1.86  I    6.57 


6.12 


1.92 


8. 15  I      0.  22 


5. 46        n.  d. 


4. 02  '      0. 19 


3.21  I    2.70       2.67         1.22 


3. 13  I     2. 58       2. 04  I      3. 27 


5.89       4.32       0.45         0.30 


MnO 

Sum 

Sp.  gr. 

• 

99.  37 

99.05 

trace 

100.00 

0.10 

100.01 

98.59 


100.06 


0.78    trace  j  trace       99.91  j  2.635 


0.48    tra<*e    trace       99.74^2.634 


0.  :i9     100. 00 


0. 03       99.  80 


I 


100.00 


traw     100. 0» 


trace     1(X).  (H) 


tnice     100.00 


100.00 


2.654 


0.10 


99.93 


99.86 


99.60 


99.79 


100.00 


INFERIOR    ANALYSES. 
GRANITE. 


873 


Inclusive. 

Locality. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

McLaren  Bay,  Lake 
Keepawa,  Quebec. 

F.  G.  Wait. 

G.  C.  Hoffmann, 
A.R.G.S.Can., 
IX,p.l9R,1898. 

Granitite-gneiss. 

Blue  Hill,  Hancoik 
County,  Maine. 

H.J.Williams. 

W.C.Dav, 
19A.R'.U.S.G.S., 
II,  p.  215, 1898. 

Granite. 

Alkalies? 

S            none 

Blue  Hill,  Hancock 
County,  Maine. 

Ricketts  and 
Banks. 

W.  C.  Day, 

18  A.R.r.S.G.S., 
V,  p.  962, 1897. 

Granite. 

Alkalies? 
H,0  by  differ- 
ence. 

S            trace 

AValdolx)ro,  Lincoln 
County,  Maine. 

Ricketts  and 
Banks. 

W.  C.  Day, 
20A.R.r.S.G.S., 
VI,  p.  391, 1899. 

Granite. 

8            trace 

North  Jay,  Maine. 

E.  T.  Rodgers. 

W.  C.  Day, 
19A.R.U.S.G.S., 
VI  (2),  p.  219, 1898. 

Granite. 

Barre,  Vermont. 

W.  C.  Day? 

• 

W.  C.  Day, 

19A.R.U.S.G.S., 
VI  (2),  p.  224, 1898. 

Granite. 

H,0  includes 
CO,. 

S            trace 

Redstone,  Carroll 
County,  New  Hamp- 
shire, 

F.  C.  Robinson. 

W.C.Dav, 
20A.R.  U.S.G.S., 
VI,  p.  417, 1899. 

Red  granite. 

Alkalies? 

S            trace 

• 

Redstone,  Carroll 
County,  New  Hamp- 
shire. 

F.  C.  Robinson. 

W.  C.  Day, 
20A.R.U.S.G.S., 
VI,  p.  417, 1899. 

Green  granite. 

Alkalies? 

8              0.02 

Mason,  Hillsboro 
County,  New  Hamp- 
shire. 

Ricketts  and 
Banks. 

W.  C.  Day, 
20A.R.U.S.G.S., 
VI,  p.  418, 1899. 

(xranite. 

H,0  by  differ- 
ence. 

Milford,  Massachusetts. 

C.  F.  Chandler. 

AV.  C.  Day, 

19  A.  R.  U.S.  G. 8., 
VI  (2), p. 221, 1898. 

Granite. 

Quincy,  Massachusetts. 

E.  R.  Angell. 

W.C.Dav, 
19  A.R.r.S.G.S., 
VI  (2),  p.  229, 1898. 

Granite. 

Cf.  No.  11,  lipa- 
rose. 

8              0.04 

Chester,  Hampden 
County,  Massachu- 
setts. 

Not  stated. 

W.C.Day, 
18A.R.  r.S.G.S., 
V,  p.  965,  1897. 

Granite. 

Westerly,  Rhode 
Island. 

F.  W.  Love. 

J.  F.  Kemp, 
B.  G.  S.  A., 
X,  p.  375,  1899. 

Granite. 

Na,0  by  differ- 
ence. 

Westerly,  Rhode . 
Island. 

T.  W.Love. 

J.  F.  Kemp, 
B.G.S.  A., 
X,  p.  375,  1899. 

Granite. 

Na,0  by  differ- 
ence. 

Stony  Creek,  Connecti- 
cut. 

L.  P.  Kinnicut. 

J.  F.  Kemp, 
B.G.S.  A., 
X,  p.  375,  1899. 

Granite. 

8              0.34 

AVaterford,  Connecticut. 

Ricketts  and 
Banks. 

W.  C.  Dav, 
19  A.  Rll'.S.  G.S., 
VI  (2),  p.  214,  1898. 

Granite. 

Stony  Point,  Rockland 
County,  New  York. 

J.  F.  Geiste. 

W.  C.  Day, 
2oa.r:  r.S.G.S., 
VI,  p.  421,  1899. 

Granite. 

Iron  oxides? 

AlA? 

Alkalies? 

Piercers  Mill,  Broad 
Branch,  District  of 
Columbia. 

R.  L.  Packard. 

G.  H.  Williams, 
15  A.  R.  U.S.G.S., 
p.  672,  1895. 

Granite. 

Pierce's  Mill,  Broad 
Branch,  District  of 
Columbia. 

R.  L.  Packard. 

G.  P.  Merrill, 
B.G.S.  A., 
VI,  p.  323,  1895. 

Granite. 

Decomposed. 

Wilmington,  Delaware. 

Booth,     Garrett, 
and  Blair. 

W.  C.  Day, 
19  A.  R.  U.  S.  (t,  S., 
VI  (2),  p.  214,  1898. 

Granite. 
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No. 


I  I 


8iO,     .    Al.Oa   I    Fe,Os        FeO     i  MgO  |  CaO 


21 

C4.V 

22 

D3.  V 
23 

B4.  V 
24 

B4.  V 
25 
Al.  I 
26 
Al.  I 
27 
Al.  I 

28 

Al.I 

29 

C4.  V 
30 
Al.I 
31 

D3.  V 
32 

B3.  IV 
33 

C3.  V 
34 

B3.  IV 
35 

B4.  IV 

36 

B4.  V 
37 

B4.  V 
38 

D4.  V 
39 

B4.  V 
40 
C4   V 


64.12       20.91         2.96         n.d.      0.66     1.98 


64.85       11.44  ,       2.94         6.02     1.60  ■  3.49 


Na,0  I    K,() 


HjO-f  |H,0-    CO, 


4.57       4.82  :      n.d. 


3. 92       3. 02         0. 78 


76.62 


.Oo 


65.14 


13.02         1.01 


n.  d. 


11.: 


2.33         n.d. 


15.63  I       2.37         2.13 


64.81  I     19.44  i       1.82         0.16 


1.85 


0.19 


71.93  ;     12.21 


66.66       14.26 


7o.  35 


13.69 


84. 15  !      9. 67 


(U.91       21.49 


0.  51       2.  24  ,     ().  38  '      n.  d. 

'  I 

3.  88  I       0. 52 

! 

4.  29  I       0.  75 


0.05 


n.  d.  I  2.  21       2. 90 


3.  62       2.  i\^ 


0. 18       0.  21        5.  30  i      5.  25 


TiO, 


P^Oj    MnO 


0.24  i  trace 


0.02 


I  I 


Sum 


Sl>.  gr. 


100.02 


98.30 


99.83 


100.68 


2.788 


0.37 


0.59     0.16    trace       99.68 


1.41  ,none  •  0.73     0.10    trace  \  100.01 


0.64,       2.99  iO.  58     2.59,     0.23       3.29         0.37     2.06     1.95     0.40 


0.67         2.41  I  0.95     3.37      none       4.19         2.16     0.:^     3.67  10.49 


3.94         n.d.  '  0.06     2.97       1.14  !     2. 85         n.d. 


0. 51         0. 07     0.  (H  '  0. 53       2.  65  !     1 .  57         0.  74  I  0.  21 


1.09         4.62     1.13     0.71        2.72       3. 55  i      n.d. 


75.8     ;     13.7  0. 5     |      0.3      trace     0.5         1.9         6.5  0.03 

I 
66.6     i     17.4  1.1  2.1     I  1.2       2.2         3.1         4. 6    |      0.9 


62.3     '     18.6  1.5 


68.55  '     16.21  2.26 


70.6     I     13.3  3.1 


75.00 


71.78 


70.69 


13.  24         2. 52 


15.86         4.19 


15.20 


71.80       16.00 


3.76 


1.76 


! 

3.0     I  2.5  4.3     I     1.9         4.8  0.6 

1 

:         :  ! 

n.d.  I  1.04  ,  2.40  I     4.08       4.14       n.d.     I 

i   ^   '    ■        i 

n.  d.  I  0.  4     I  2.  2         0.  8         9.  2  0.  3     ' 

n.  d.  I  n.  d.  ,  0. 69  [     3. 07       4.  33         0. 80 

n.d.      0.50  3.16  1     4. 10  I     1.13  \      1.17 


n.  d.     0. 45 


0.66 


3.  31  I     4.  69  I     2.  31 

i    ■ 

n.d.  I  1.83  I  1.74  ;     3.47       4. 20  I      0.62 


trace 


0.10     0.18 


0.17 


tra<'e 


trace 


99.92 


100.  31 


100.00 


100.14 


I 


0.45 


100.  22 


99.  5 


99.2 


9^».5 


99.13 


99.9 


99.65 


101.  89 


101.07 


101.42 


2.59 


.62 


2.67 
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875 


Inclusive. 

Locality. 

Analyst 

Reference. 

Author* 8  name. 

Remarks. 

Petersburg,  Virginia. 

Hunt  and  Clapp. 

W.  C.  Dav, 
19A.R:U.S.G.S., 
VI  (2),  p.  227,  1898. 

Granite. 

AlA  high. 

Sudbury,  Ontario. 

Not  stated. 

T,  U  Walker, 
Q.J.G.S., 
LIll,  p.  56,  1897. 

Granite. 

Waushara  County, 
Wisconsin. 

Not  stated. 

AV.  C.  Dav, 

18  A.  R*.  U.  S.  G.  S., 
V,  p.  975,  1897. 

Granite. 

Graniteville,  Missouri. 

W.  H.  Melville. 

AV.  C.  Dav, 
18  A.  R.  U.  S.  G.  S., 
V,  p.  <m8,  1897. 

<Tranite. 

§26 

SrO 

0.05 
0.10 
trace 

Butte,  Montana. 

H.  N.  Stokes. 

W.  H.  Wee<l, 
J.  G., 
VII,  p.  749,  1899. 

Granite. 

Weathered. 
Cf .  Nos.  5  and  6, 
harzose. 

Bab 
8rO 

0.31 
0.10 
trace 

Butte,  Montana. 

H.  N.  Stokes. 

Weed  and  Tower, 
B.  r.  G.  S.,  168, 
p.  117,  1900. 

Granite. 

Altered. 

Cf.  Nos.  5  and  6, 

harzose. 

S 

NiO 

BaO 

Fe 

Zn 

Pb 

0.18 

none 

trace 

0.13 

0.09 

trace 

Hailey,  Idaho. 

W.  F.  Hillebrand. 

W.  Lindgren, 
20  A.  R.  U.  S.  G.  S., 
Ill,  p.  219,  1900. 

Quartz-monzonite. 

Altered. 
Cf.  No.  31, 
toscanose 

SO, 

S 

BaO 

none 
0.96 
none    » 

Silver  AVreath  Tunnel, 
Boise  County,  Idaho. 

G.  Steiger. 

W.  Lindgren, 
18  A.  R.  U.  S.  G.  S., 
Ill,  p.  640,  1898. 

Granite. 

Altered. 
Cf.  No.  4, 
yellowstonosf. 

Exeter,  Tulare  County, 
California. 

Watertown  Arse- 
nal. 

W.  C.  Dav, 
20  A.  R.  r.  S.  G.  S., 
VI,  p.  358,  1899. 

(Tranite. 

F 
SrO 

0.02 
trace 

Belmont,  Nevada. 

H.  N.  Stokes. 

J.  E.  Spurr, 
A.  J.  S., 
X,  p.. 858,  1900. 

Beresite. 

Janucillo,  Monte  Cum- 
bre,  Argentina. 

J.  C.  Jenkins. 

A.  Stelzner, 
Btr.  (t.  Pal.  Arg.  Rep., 
I,  p.  211,  1885. 

Andengranit. 

AlA  high. 

Ben  Damhain,  Loch 
Garabal,  Scotland. 

J.  11.  Player. 

Dakvns  and  Teall, 
g.*j.  G.  S., 
XL VIII,  p.  115,  1892. 

Eurite. 

Alt-na-Lairige,  Loch 
Garabal,  Scotland. 

J.  H.  Player. 

Dakvns  and  Teall, 
Q.*J.  <J.  S., 
XLVIII,  p.  11.5,  1892. 

Granitite. 

Alt-na-Lairige,  Loch 
Garabal,  Scotland. 

J.  H.  Player. 

Dakvns  and  Teall, 
g.'j.  (t.  S., 
XLVIII,  p.  115,  1892. 

Homblende- 
granitite. 

Shap  Fell,  Westmore- 
land, England. 

J.  B.  Cohen. 

llarker  and  Marr, 
Q.  J.  <;.  S., 
XLVII,  p.  276,  1891. 

Granite. 

Y  Drosge,  Caernarvon- 
shire, Wales. 

E.  H.  Acton. 

A.  Harker, 
Bala  Volcanic  Series, 
1889,  p.  46. 

Granophyre. 

Moume  Mountains, 
County  Down,  Ire- 
land. 

S.  Haughton. 

W.J.  Sollas,Tr.  R.  Ir.  Acad., 
XXX,  Vt.  XI, 
p.  491,  1894. 

Granite 

Aughrim,  Leinster, 
Ireland. 

Net  stated. 

W.  J.  Sollas,  Tr.  R.  Ir.  Acad., 
XXIX,  Pt.  XIV, 

p.  477,  1891. 

Microgranite. 

Aughrim,  Leinster, 
Ireland. 

Not  stated. 

W.  J.  Sollas,  Tr.  R.  Ir.  Acad., 
XXIX,  Pt.  XIV. 
p.  471,  1891. 

Soda-granite. 

Le  Huelgoat,  Brittany, 
France. 

Not  stated. 

C.  Barrois,  Guide  Exc.  VIII 
Cong.  G.  Int., 
VII,  p.  21,  1900. 

Granite. 
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1 
No. 

SiO,    1 
78.  79 

Al,(), 

0.6:^ 

Fe<) 

MpO.       <> 

Na/) 
5.  45 

K.O 

i            '            '                        1 
H,0-[-    11,0-    CO,  1  TiO,     PA  1  MnO 

Sum 

Sp.gr. 

1 
41 

i 

D3.  V 

1 

12.  'M\ 

0.52     0.19    trace 

5.71 

i 
0.51  '             1 

99.16 

2. 573 

42               i 
C3.  V 

66.  62  . 

17.:i5 

3.  91 

0.19    traie    trace 

4.  .52 

4.93 

1 
1.85                1 

1 

,  0.99 

100.36 

43 

C4.  V             i 

75.  5<i  1 

12.93 

n.a. 

n.  d.      n.  d.    tra<e 

•3.44 

7.05 

1 
0.»59  , 

99.70 

44               i| 

B4.  V 

70.  67 

14.  SO 

n.  d. 

3.07    trace  |  l.-'i? 

2.  51 

8.26 

1 
n.,1. 

* 

100. 67 

4.5               'l 
B3.  IV 

56.  t*7  1 

20.  m 

n.d. 

3.  28     0.  77  1  6.  58 

6.6:^ 

2.91 

1.96                            0.68 

100.52 

46 
08.  V 

67. 3     1 

15.2 

1.2 

3.4        1.2     1  3.6 

3.8 

3.4 

1.7       '                    ;                                        ! 

1 

0.4 

101.2 

47 
D8.  V 

71.53 

13.  70 

1.79 

2.  M     0.  48     2. 08 

6.71 

2.82 

1 
1 

0.  34  '                         I 

1 

101.  79 

48 

03.  V             ' 

69.52  i 

14.  (U 

o.:w 

4.  42     0.  32  ;  2.  40 

1 

3.40 

6.25 

0.52                                       1 

101.21 

49 

D8.  V             1 

66.  95 

15. 03 

2.14 

3.2:1    o.:W    3.22 

1 

4.43 

2.46 

1 
0..39              1            1     .      ' 

1            ' 

98.18 

50 
B8.IV 

i 

76.86  j 

10.  7() 

1.97 

1 

1 

n.d.     0.81     1.42 

i 

2.46 

4.3:^ 

1 

! 

1.04  :           \ 

1           ' 

trace    trace 

0.36 

100.01 

2.656 

51               1 

04.  V 

76. 10  1 

14.36 

2.99 

trace     1. 51    trai-e 

3.77 

0.81 

0.11 

1 
0.48     100.13 

2.469 

1 

62               , 

1 
D2.  V 

1 

74. 19 

12.  80 

2.n 

1.17 

1 

0.50  j  n.d. 

2.49 

4.48 

0.;^ 

0.04 

0.06 

0.65 

98.  81 
(99.  82) 

5.3               1 

02.  IV            ' 

71.58 

14.  39 

1.40 

1.27 

1 
0.93  j  2.01 

3.  31 

4.82 

1.18 

1 
0.31 

101.20 

2.668 

54                i] 
02.  IV            . 

68.90 

• 

16.80 

1.77 

l.« 

1 
l.'M  ;  1.80 

3.90 

3.11 

1.91 

1     i 

1            iO.24: 

101. 41 

2.681 

55               , 
B4.  V 

74.  29 

15. 95 

0.  m  ;  0.  78 

2.66 

5.31 

0.66 

]             trace    trace 

100.31 

2.68 

i 
56 

B4.  V 

1 

.  69.26 

14.13 

4.38 

n.d. 

3.  31  !  4.  31 

1.54 

1.96 

0.99 

1 

■ 

99.88 

57                \ 
A4.  IV 

76. 62 

11.76 

n.d. 

3.51 

0.22  1  1.80 

3.02 

2.85 

0.70 

i 

1                      ' 

UX).  48 

58 
A4.  IV 

76.20 

12.89 

n.d. 

1.72 

0.80  ;  0.50 

3.19 

3.93 

1.16.             '             j             \ 

100.39 

59 
A4.  IV 

75.96 

13.  38 

n.d. 

1.66 

0.  M  ,  0.  88 

3.32 

4.68 

1 

0.46  1                        i 

1            '            .            1 

100.58 

60               1 
B4.V 

75.23 

16.13 

n.d. 

trace 

0.13  j  0.88 

3.87 

3.77 

0.8:^ 

100.84 
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Inclusive. 

Locality. 

Analyst. 

Reference. 

Author* 8  name. 

Remarks. 

Apietto,  Corsica. 

G.  Rupprecbt. 

G.  Rupprecbt, 
In.  Diss.  Eriangen, 
1889,  p.  14. 

Granite. 

Alkalies  high. 

Ajaccio,  Corsica. 

G.  Rupprecbt. 

G.  Rupprecbt, 
In.  Diss.  Eriangen, 
1889,  p.  6. 

Biotite-granite. 

PA  high. 

Kiillen,  Swdlen. 

L.  G.  Thoni^. 

A.  Hennig,  cf.  X.  J.  1901, 
11,  p.  59. 

Pegmatite. 

Vasastatlen,  Sweden. 

H.  Biickstroni. 

II.  Biickstrum, 
G.  F.  F., 
IX,  p.  857,  1887. 

Granite. 

Sliittmoea,  Sweden. 

H.  Biickstrum. 

H.  Backntrum, 
G.  F.  F., 
IX,  p.  360,  1887. 

Granite. 

Upsala,  Sweden. 

A.  G.  Hr)g]x)m. 

A.  G.  Hi)gboni, 
G.F.F., 
X,  p.  222, 1888. 

Granite. 

Wiborg,  Finland. 

H.  Berghell. 

H.  Berghell, 
Finl.  G.  Und. 
Bl.  33,  p.  23, 1898. 

Rapakiwi  granite. 

Huovila,  Sakkijiirvi, 
Finland. 

H.  Berghell. 

H.  Berghell, 
Finl.  G.  Und. 
Bl.  28,  p.  15, 1896. 

Rapakiwi  granite. 

Simola,  Wiborg, 
Finland. 

H.  Berghell. 

H.  Berghell, 
Finl.  G.  Und. 
Bl.  33,  p.  25, 1898. 

Rapakiwi  granite. 

BaO       trace 

Dilshofen,  Hesse. 

F.  \V.  Schmidt. 

C.  Cbelius, 
Erl.  G.  Kte.  Hesse, 
I,  Bl.  Rossdorf,  p.  36, 1886. 

Microgranite. 

Dachsberg,  Hesse. 

F.  W.  Schmidt. 

C.  Cbelius, 
Erl.  G.  Kte.  Hesse, 
I.  Bl.  Rossdorf,  p.  35, 1886. 

Granitite. 

BaO       0.02 

Gottelsberg,  Aschaffen- 
burg,  Hesse. 

Not  stated. 

G.  Klemm, 
Erl.  G.  Kte.  Hesse, 
III,  Bl.  Schafheim,  p.  15, 1894. 

Granite. 

Sum  uncertain. 

Li«0       trace 
Cu         trace 

Reuth,  Bavaria. 

A.  Bi^ttger. 

F.  V.  Sandberger, 
Sb.  Munch.  Akad., 
XVIII,  p.  466, 1888. 

Lithionite-granite. 

Strehlenberg,  Reilwitz, 
Bavaria. 

A.  Bottger. 

F.  V.  Sandberger, 
Sb.  Munch.  Akad., 
XVIII,  p.  466, 1888. 

Lit  hionite-granite. 

Ric^an,  Prague, 
Bohemia. 

E.  Kubricht. 

F.  Katzer, 
Jb.Wien.G.Rr-A., 
XXXVIII,  p.  411, 1888. 

Granite. 

Reifnig,  Bacbergebirge, 
Styria. 

A.  Pontoni. 

A.  Pontoni, 
T.  M.  P.  M., 
XIV,  p.  366, 1895. 

Granite. 

• 

Aig.  du  (Trand  Charmoz, 
Mont  Blanc. 

Duparc. 

Duparc  and  M  razee, 
Mem.  Soc.  Phys.  Gen., 
XXXIII,  No.  1,  p.  48,  1898. 

Protogine. 

Near  Omy,  Mont  Blanc. 

Duparc. 

Duparc  and  Mrazec, 
Mem.  Soc.  Phys.  Gen., 
XXXIII,  No.  1,  p.  48,  1898. 

Protogine. 

Arete  duChatelet, 
Mont  Blanc. 

Ihiparc. 

Duparc  and  Mrazec, 
Mem.  Soc.  Phys.  Gen., 
XXXIII,  No.  1,  p.  47,  1898. 

Protogine. 

Les  Rognes,  Mont  Blanc. 

Duparc. 

Duparc  and  Mrazec, 
Mem.  Soc.  Phys.  Gen., 
XXXIII,  No.  1,  p.  82,  1898. 

Aplite. 
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No.       I    SiO,        A1,0,   :    Fe,0, 


61 

A4.  IV 

62 

04.  V 

63 

A4,IV 

64 

A4.IV 

65 

A4.IV 

66 

C4.V 

67 

A4.  IV 

68 

A4.  IV 

69 

D4.  V 

70 

A4.  IV 
71 

A4.  IV 
72 
A4.  rv' 

73 
A4.  IV 

74 

A4.  IV 

75 

D4.  V 
76 

Rl.  V 
77 

D4.  V 
78 

B4.  IV 
79 
A3.  Ill 

80 

A4.  IV 


r5.21       13.88  :      n.d. 


74.66       13.84  1      n.d. 


FeO       MgO 


CaO     Na,0      K,()      H,0-   H,0-    C(\  !  TiO, 


0.91      0.25  '1.19       3.96       4.50         0.24 


2.01     0.41   ;  l.a5       3.3,3       5.34         0.64 


I 


74. 14  1 3. 30  n.d.  1 .  61      0. 20     0. 69       3. 6:^       6.  (»8         0.  (K)  i 

;  i 

73.85       15.23  |  n.  d.  |  1.14     0.29  ,  1.68       3.27       4.10         0. 3H 

I 

72.42  I     14.83  n.d.:  1.79     0.28     1.15       3.42       5.49         0.53 

72.15  16.12  n.d.  I  2.01     0.32     1.20       3.43       5.71         0.74 
72.08  \     13.54  n.d.  '  2.75     0.40     1.15       4.^3  '    4.76         0.51 

71.84!     14.07'  n.d.  2.01     0.40     1.08"     4.11        5.25         0.86 

I 

I  .                 ■                                        ,               I 

71.64       17.12  trace.  d    .n.d.     1.62       3.87       3.95  1     n.d. 

'                '  '                , 

70.62*     15.50  '  n.d.  2. 84  |  0.32  1  2.05  1     3.a=>       4. 76  !       1.01 

'                '  '                I            ' 

'  '                I 

69.95       14.1^5  ,  n.  d.   ,  3. 47  '  1.20     1.27       3.32       4.92  '       1.29  , 

I  •                         I            ■ 

69.  K5  !     16.10  I  n.  d.  1.89  I  0.71     0.72       3.21        6.13         0.90  ' 

'  'I                            • 

! 

69. 54  15. 20  n.  d.  2. 76  j  0. 34     2.  16       4. 19       5. 37         0. 97 
68.91  I     15.89  ,  n.  d.  3.46  I  0.  (U)     2.35       4.10       4.01  I      0.53  1 

i  'I                             '         • 

68.55  15.95  n.  d.  1.85  |  0.46     1.86       3.70       5.57  ;       0.91  ! 


68.  53 


I  I 


20.37 


0.45     2.47       3.17       5.25  |       0. 39  | 

I  I      •  I 


I 


I 


3. 18     0.  46  ,  2.  31       5.  64       5.  43  !      0.  73 

I 


4.50     1.18  '  1.12       5.02       3.46  |     n.  d. 


66.35  17.47  ^     n.  d. 

I  ! 

69.30  !  16.40  I     n.  d. 

!  I 

70.:W  :  13.64,       1.04  1      n.d.      0.09     0.59       1.23       0.18       12.52' 

I  I  I  ■  I  ! 


70.41   '     16.17  .       2.54  '      n.d.      0.86  !  2.11  ,     3.45       4.29  I       0.66 


I  i 


P,Oj    MnOi    Sum    |  Sp.gr. 


0.24 


100.14 


101. 28 


100. 25 


99.92  I 


99.91  I 


101.68 


99.  52 


!     99. 62 


98.20 


100.  15 


99.: 


99.51 


100.53  I 


9t).85 


I     98.85  ! 


100.63 


101.57 


ICO.  98 


100.  22     2.  613 
11° 
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Inclualve, 


o.w 


Locality. 


Analyeti 


Aij;.  J 11  Taciil,  Mont         !  Duparc. 

Blanc.  I 


Treutz*Bouc,  Mont  Duparc. 

Blanc.  I 


Arete  de  la  Breya,  ;  Duparc. 

Mont  Blanc.  I 


Aig.  du  Charmoz,  Mont     Duparc. 
Blanc. 


Col  du  Grant,  ^Tont         !  Duparc, 
Blanc. 


Pae  d'Arpette^  Mont         Duparc. 

Blanc- 


Le  Ptssoiri  Mont  Blanc.      Diiparc. 


Clocherde  Planereueet      Duparc. 
Mont  Blanc.  ; 


Glainer  clnTrient,  Mont  i  Dwparc, 
Blanc. 


Aiguille  du  Dm,  Mont       Diiparc, 
Blanc, 


Col  du  Chartlonnet,  Duparc. 

Mont  Blanc. 


Glacier  d^Omr,  Mont        Duparc. 
Blanc 


Glacier  d'Omv,  Mont     i  Duparc. 
Blauc.         "  I 


tilacier  de  Brensa,  ^lont    Duparc. 

Blanc.  I 


Glacier  d'Oniv,  MonI      Duparc. 
Blanc. 


Le  Porta  let|  Mont  Blanc.     Duparc. 


RtKher  Tonrette^  Mont  i  Duparc. 
Blanc* 


Serra  di  Lougonei  Elba,     A,  Funaro. 

Italy. 


KrmyT  Dach, 
Karabaffn  District, 
Trvne-C^ucasia. 

Cap  Marm,  M^nerville, 
Algeria, 


A.  Buhrig. 

Duparc  and 
rearce. 


Reference. 


Duparc  and  M razee, 
Mem.  Boc.  Phv8.  Gen., 
XXX 111,  Xo/1,  p.  82,  1B98, 

Duparc  and  M razee, 
Mem.  Hoc.  Phy«.  Gen., 
XXXI II,  No.  1,  p.  48,  18»S. 

Duparc  and  Mraxec, 
Mem.  Siic*  Phve.  Gen., 
XXXJU,  No/h  p.  47,  1898. 


Duparc  and  Mrazet^ 
MeTii*  SfX'.  PhvH.  Gen.i 
XXXin,  Ko.  l,p.  82, 


Dupart*  and  M razee, 
Mem.  r>iKs  Phv;*.  Gen., 
XXXIIl,  Xo.'l,  p.  48,  18fl8. 

Duparc  and  Mrazen 
Mem.  Soi\  Vhva.  Gen., 
XXXin.  No.'),  p.  48,  18»8. 

Du^iarr  and  MraKe*-, 
MtMi^.  ^M>i*.  Phvf4.  Gen., 
XXX ill,  No.l.p.  48,  1898. 

Du|>arc  and  Mrazee, 
Mem.  Hi»\  Vhv^.  Gen.t 
XXXIII,  No.  "1,  p.  47,  18*»8. 

Duparc  aurl  ^f  razei", 
Mem*  Hnc.  Phvft.  Gen,, 
XXXIII,  No."l,p,  82,  1898. 

Dnjmrc  and  Mraze<% 
Mem.  SfH\  i*hvta.  Cien., 
XXXllI,  No.'l,  p.  48,  1898. 

Dupart"  and  ^Irazw/, 
Xt'Ui,  SiH%  PhvfJ.  Gen., 
XXXllI,  Xti.'l,  p.  48,  lR9ft. 

Dupari,'  an<l  i  I  razee, 
Mem.  Sor.  Plivg^  Gen., 
XXXIU,  No.'l,  p.  48,  1898. 

:  Duiian-  and  Mraj^et', 

Mem.  f^'.  Phvi?.  Gen., 

,       XXX 111,  Xo/l,p.  48,  1898. 

I 

;  Dupiirc  antl  M  razee, 

Mem.  S(*^^  PhvH.  Gen*, 
XXXIII,  No/l,  p.  48,  1898. 

Duparc  and  i  I  razee, 
MeUh  Sic.  Phvi**  tren., 
XXXllJ,  Xo/l,  p.  4H,  1898. 

IHipare  anil  Mra;5ec% 
Mem.  ^oi;  Phvs,  Gen., 
XXXIU,  Nik  1,  p.  47,  1893. 

Duparc  and  Mra^ec, 
Mem.  Bo4'.  PhvK  Gen., 
XXXIU,  No.  1,  p.  48,1898* 

A.  Funaro, 
B.  Com.  G.  Ital., 

XVII,  p*  381,  1880. 

C.  R.  Thr>Ht, 

Abh.  ^knlkenb*  Nat.  Gei., 

XVII I,  p.  219,  1894. 

Duiwrc,  Pearce,  ami  Bitter, 
Mem.  Soi'.  Phyi*.  (.feu., 
XXXIII,  No.  2,  p.  18,  1900. 


Author's  name. 


Aplite, 

Protogine. 

I 
I 

I  Proto^rine^ 
Aplite. 
Protogine. 
Protogine. 
Protogine. 
Protofin^i 
Aplite. 
Protogine, 
Protogine. 
Pn^rtogine. 
Pr^itoj^ine. 
ProtOfdne, 
Protogine. 
Protogine* 
Protogine. 
Granite, 
ifmnite. 
Toumial  i  ne'jrranite. 


Remarke, 


Altered. 
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No. 

SiO, 

AlA 

Fe,0, 

FeO 

MgO 

CaO 

Na,0 
2.77 

K,0 

H,0-f 

H,0- 

CO, 

TiOj 

PA 

MnO 

1 
Sum     8p.  gr. 

81 

C4.V 

i  64.48 

18.39 

4.67 

n.d. 

1 
1.61  i  4.48 

3.39 

1.32 

101.11  1 

82 
A4.IV 

63.54 

17.24 

5.  72 

n.d. 

1.  70  '  4.  31 

3.22 

2.90 

1.30 

■ 

1 

90.93 

83 
B4.  V 

i  75. 54 

13.  75 

4.99 

n.d. 

0.69 

0.94 

L.'w       3.34 

LRTZ-P()RPHY 

i 
2.17  1     5.44 

0.28 

j                        '            1  101.08 

RY. 

1 
03.  V 

74.  21 

12.77 

2.51 

2.04 

1.04 

0.98 

n.d. 

1 
1 

1 
trace  j  101. 16  \ 

1 

2 
D4.  V 

67.20 

14.  95 

5.19 

n.d.  1  2.39 

0.30 

4.00 

0.89 

2.13 

0.40 

! 

1 

1 

j    97.45 

2.43 

3 

A4.  IV 

67.9 

15.7 

3.0 

n.  d.     1. 5 

1.4 

1.5 

5.6 

3.7 

! 

i 

j  100.3 

4 
B3.  IV 

73. 69 

14.26 

0.73 

0. 41    trace. :  trace. 

.3.76 

7.84 

0.31 

1 

101.00 

2.626 

5 
B4.  V 

76.40 

15.68 

0.78 

n.  d. 

n.  d.    n.d. 

4.92 

1.10 

0.88 

99.76 

2.603 

6 

B2.  m 

75.  78 

11.22 

0.56 

2.54 

0.53     0.95 

• 

1 

2.14 

4.08 

1.26 

'  1.16 

1 

0.31 

100.82 

7 
B4.  V 

73.03 

14.33 

2.64 

n.  d.     0. 41     0.  74 

2.97 

2.07 

2. 58  j  ' 

1            1 

trace 

0.69 

99.46 

2.654 

8 
B4.IV 

72.08 

16.15 

2.21 

n.  d.  i  0. 68 

1 

0.18 

0.21 

5.23 

2.40     ' 

1 

1 

99.14 

2.594 

9 

A2.II 

70. 88 

15.15 

3.22 

1 
0. 55     0. 53 

0.21 

0.23 

5.51 

2.72 

1 
0.32  :  0.26 

1 

99.75 

2.686 

10 
C4.  V 

i  75. 76 

12.24 

n.  d. 

2.06 

0.29 

2.51 

3.13 

4.22 

n.d. 

0.83 

1 

1 

0.44 

101. 48 

11 
B8.IV 

76.66 

10.85 

0.96 

n.  d.  ;  trace. 

1 

0.32 

0.49 

9.58 

0.61 

1 

1 

trace 

99.47 

1 

12 
D4.V 

68.45 

12.40 

4.20 

n.  d.     0.67  1  1.53 

4.36 

5.91 

1.24 

i 

1 

98.76 

1 

13 
08.  V 

66.83 

16.40 

3.17 

1.89  '  1.07     2.59 

4.65 

4.21 

0.51 

101.32  ' 

14 
D4.V 

78.25 

13.22 

n.  d. 

1.11  1  0.26     1.29 

3.88 

4.00 

0.48 

102.49  i 

1 

15 
B4.V 

75.81 

13.70 

n.  d. 

2.24    trace.    0.72 

3.96 

4.13 

n.d. 

100.56 

16 
B4.  V 

i  76.81 

13.15 

n.  d. 

1.16 

0.35 

0.89 

3.66 

5.43 

0.40 

100.86 
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Inclusive. 

Locality. 

Analyst. 

Reference. 

Author*  s  name. 

Remarks. 

t 

Sidi  Mokren,  M^nen'ille, 
Algeria. 

Duparc  and 
Pearce. 

Duparc,  Pearce,  and  Ritter, 
Mem.  Soc.  Phvs.  Gen., 
XXXIII,  No. '2,  p.  18,  1900. 

Granite. 

1 

Ain  Tolba,  M^nerville, 
Algeria. 

Duparc  and 
Pean^e. 

Duparc,  Pearce,  and  Ritter, 
Mem.  Sue.  Phvs.  Gen., 
XXXIII,  No.*2,  p.  18,  1900. 

Granite. 

1 

St.  Thomas  Mount, 
Madras,  India. 

T.  L.  Walker. 

T.  H.  Holland, 
Mem.  G.  S.  India, 
XXVIII,  p.  142,  1900. 

Charnockite. 

QUARTZ-PORPHYRY. 

Blue  Hills,  Maseachu- 

Student*^  of  Mass. 
Inst.  Techn. 

W.  0.  Crosbv, 
Occ.  Pap.  bost.  Soc.  Nh., 
IV,  p.  362,  1900. 

Quartz-porphyry. 

Mean  of  many 
poor  determi- 
nations. 

Flagstaff  Hill,  Boulder, 
Colorado. 

Palmer  and 
Fulton. 

Palmer  and  Fulton, 
Pr.  Colo.  Sci.  Soc., 
Ill,  p.  356,  1890. 

Quartz-porphyry. 

1 

Co<4uet,  Cheviot  Hills, 
Scotland. 

Waller. 

J.  J.  H.  Teall, 
Geol.  Mag., 
XXII,  p.  Ill,  1885. 

Quartz-felsite. 

Ajaccio,  Corsica. 

G.  Rupprecht. 

G.  Rupprecht, 
In  Diss.  Erlangen, 
1889,  p.  11. 

Quartz-porphyry. 

1 

Goldstein,  Westphalia. 

A.  Bomer. 

0.  Mugge, 
N.  J.B.  B., 
X,  p.  776,  1896. 

Quartz-porphyry. 

SO,         0.12 

Riispe,  Westphalia. 

K.  Gremse. 

0.  Mugge, 
N.  J.  B.  B., 
VIII,  p.  577,  1893. 

Porphyry  tuff. 

Oberhunden,  West- 
phalia. 

■ 

A.  Burner. 

0.  Miigge, 
N.  J.B.  B., 
VIII,  p.  568,  1893. 

Pori)hyr>'. 

Metamor- 
phosed. 

Bruchhauser  Steine, 
Westphalia. 

A.  Burner. 

0.  MiijKe, 
N.  J.%.  B., 
X,  p.  776,  1896. 

Quartz-porphyry. 

Metamor- 
phosed. 

SO,         0. 17 

Alvensleben,  Magde- 
burg, Hesse. 

Hampe. 

F.  Klockmann, 
Jb.  Pr.  G.  L-A., 
XI,  p.  196,  1892. 

Quartz- porph  vrv 
tuff. 

Libeic,  Moldauthal, 
Bohemia. 

Plaminek. 

J.  Klvana, 
Cf.  N.  J.,  1898, 
I,  p.  485. 

Felsophyre. 

Li,0       trace 

Czeremosz  River, 
Galicia. 

J.  Schramm. 

R.  Zuber, 
T.  M.  P.  M., 
VII,  p.  196,  1886. 

Halleflinta. 

Zaias,  Cracow,  Galicia. 

R.  Zuber. 

R.  Zul)er, 
Jb.  Wien.  G.  R-A., 
XXXV,  p.  747,  1885. 

Quartz-porphyry. 

Javoria,  S.  Carinthia. 

H.  V.  Graber. 

1 

II.  V.  Gra]>er, 
Jb.  Wien.  G.  R-A., 
XLVII,  p.  278,  1897. 

Quartz-pon^hyry. 

Arete  du  Chatelet, 
Mont  Blanc. 

Duparc. 

Duparc  and  Mrazec, 
Mem.  Soc.  Phys.  Gen., 
XXXIII,  No.  1,  p.  107,  1898. 

Quartz-porphyry. 

Arete  de  la  Breya, 
Mont  Blanc. 

Dupant. 

Duparc  and  Mrazec, 
Mem.  Soc.  Phys.  Gen., 
XXXIII,  No.  1,  p.  107,  1898. 

Quartz-porphyry. 

Chalet  de  Planeieuse, 
Mont  Blanc. 

Duparc. 

Duparc  and  Mrazec, 
Mem.  Soc.  Phys.  Gen., 
XXXIII,  No.  1,  p.  107, 1898. 

Quartz-porphyry. 
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RHYOLITE. 


No. 

SiO, 

AlA 

Fe,0, 

FeO 

MgO 

CaO 

Na,0 

K,0 

H,0-|- 

H,0- 

00, 

TiO,  1  PjOs    MnO      Sum 

8p.J?r. 

17 

73.25 

14.39 

n.  d. 

2.21 

0.53 

2.36 

3.02 

5.94 

1.11 

1 

102. 81 

D4.  V 

18 

[  71.48 

14.82 

n.  d. 

2.42 

0.27 

0.93 

4.00 

5.69 

0.35 

99.96 

A4.  IV 

J 

19 

71.03 

15.24 

n.  d. 

2.58 

0.43 

1.39 

4.29 

6.12* 

0.27 

101.35 

C4.  V 

J 

20 

69.81 

14.78 

n.  d. 

3.15 

0.98 

2.94 

3.73 

4.63 

0.78 

100.80 

B4.  V 

21 

68.87 

16.49 

n.  d. 

2.62 

0.32 

2.25 

4.13 

5.89 

0.83 

101.40 

04.  V 

22 

67. 78 

15.88 

n.  d. 

3.97 

1.25 

2.90 

3.95 

4.95 

1.32 

,  102.00 

D4.  V 

23 

i  71. 10 

15.92 

3.17 

0.34 

trace 

0.88 

3.17 

6.11 

0.11 

0.45 

1  101.25 

C8.  V 

1 

1 

24 

70. 10 

16.25 

n.  d. 

4.05 

0.54 

1.32 

4.27 

4.20 

n.d. 

1 

1  100.73 

C4.  V 

1 

25 

68.5 

14.5 

1.0 

3.0 

0.1 

trace 

9.2 

3.0 

n.  d. 

99.3 

B8.  IV 

. 

26 

75. 51 

18.10 

2.69 

n.  d. 

0.12 

0.36 

0.16 

1.23 

n.  d. 

0.82       98.99 

04.  V 

1 

D4.V 
2 

A2.  n 

3 

A4.IV 

4 

As.m 

5 

Al.I 

6 

A1.I 

7 

02.  IV 

8 

A2.n 

9 

A4.IV 


73.09 


61.21 


71.01 


68.68 


87.37 


78.59 


66.69 


89.20 


75.07 


13.43 


15.67 


2.57 


4.06 


15.17 


12.69 


7.44 


12.13 


15.40 


2.39 


12.15 


1.14 


0.09 


1.84 


1.21 


1.62 


n.  d. 


0.62 


1..03 


1.58 


n.d.     0.34 


1. 17     1. 14 


0.18 


2.29 


2.18 


1.19 


1.11 


0. 12     0. 10 


0.09     0.41  i  0.16 


n.  d. 


none 


n.  d. 


0.85     0.09 


trace 


0.14 


trace 


0.86 


3.85       1.58         0.76 


1.57  I     2.75 


2.77       2.97 


1.23       5.58 


0.14 


0.10 


0.16 


1.11 


4.12 


1.79 


2.55 


3.50 


0.79 


4.57 


0.76 

10.20 

0.56 

6.34 

7.99 

1.39 

0.51 

0.09 

2.47 

0.82 

0.12 

2.97 

0.83 

2.11 

5.09 

none 

1.34 

0.10 


trace    trace     100.24 


98.60 


100.50 


99.79 


100.73 


trace    trace 


0.08 


trace 


0.(» 


100.07 


98.71 


100.23 


99.92 
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Inclusive. 

Locality. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

Col  du  Gr^pillon, 
Mont  Blanc. 

Duparc. 

Duparc  and  Mrazec, 
Mem.  Soc.  Phys.  Gen., 
XXXIII,  No.  1,  p.  108,  1898. 

Quartz-porphyry. 

Les  Six-niere, 
Mont  Blanc. 

Duparc. 

Duparc  and  Mrazec, 
Mem.  Soc.  Phys.  Gen., 
XXXIII,  No.  1,  p.  108,  1898. 

Quartz-porphyry. 

La  Maya,  Mont  Blanc. 

Duparc. 

Duparc  and  Mrazec, 
Mem.  Soc.  Phvs.  Gen., 
XXXIII,  No."l,  p.  108,  1898. 

Quartz-porphyry. 

, 

Arete  du  Chatelet, 
Mont  Blanc. 

Duparc. 

Duparc  and  Mrazec, 
Mem.  Soc.  Phys.  Gen., 
XXXIII,  No.  1,  p.  107,  1898. 

Quartz-porphyry. 

La  Maya,  Mont  Blanc. 

Duparc. 

Duparc  and  Mrazec, 
Mem.  Soc.  Phvs.  Gen., 
XXXIII,  No.'l,  p.  107,  1898. 

Quartz-porphyry. 

L*Ainone,  Mont  Blanc. 

Duparc. 

Duparc  and  Mrazec, 
Mem.  Soc.  Phys.  Gen., 
XXXIII,  No.  1,  p.  108,  1898. 

Quartz-porphyry. 

Malsa  Serra  Caprile, 
Adamello  Group, 
Piedmont. 

C.  Riva. 

C.  Riva, 

cf.  N.  J.,  1897, 
II,  p.  63. 

Quartz-porphyry. 

Mola,  Serra  de  Lon- 
gone,  Elba. 

A.  Funaro. 

A.  Funaro, 
B.  Com.  G.  Ital., 
'XVII,  p.  381,  1886. 

Quartz-porphyry. 

Comende,  San  Pietro, 
Sardinia. 

S.  Bertolio. 

S.  Bertolio, 
Rend.  Ace.  Line, 
V,  p.  151,  1896. 

Comendite. 

Cf.  No.  74,  lipa- 
rose. 

Golabara  River,  Servia. 

A.  B.  Griffiths. 

A.  B.  Griffiths, 
Q.  J.  G.  S., 
XLII,  p.  566,  1886. 

Porphyry. 

RHYOLITE. 

Utley,  Green  Lake 
County,  Wisconsin. 

S.  Weidman. 

S.  Weidman, 
B.  Wise.  G.  Nh.  S., 
Ill,  p.  14,  1898. 

Metarhyolite. 

Cf.B.U.S.G.S., 
150,  p.  169, 
1898. 

Checkerboard  Creek, 
Castle  Mountains, 
Montana. 

L.  V.  Pirsson. 

Weed  and  Pirsson, 
B.  U.  S.  G.  S.,  139, 
p.  128,  1896. 

Rhyolite  tuff. 

Bozeman,  Montana. 

F.  W.  Clarke. 

A.  C.  Peale, 
B.  U.  S.  G.  S.,  148, 
p.  141,  1897. 

Rhyolitic  volcanic 
dust. 

Gallatin  Valley, 
Gallatin  County, 
Montana. 

H.N.Stokes. 

J.  P.  Iddings, 
B.  U.  S.  G.  S.,  150, 
p.  147,  1898. 

Rhyolite  ash. 

FeSs       1.00 
NiO       none 
BaO       0.02 
8rO        none 

De  Lamar  Mine,  Silver 
City,  Idaho. 

W.  F.  Hille- 
brand. 

W.  Lindgren, 
20  A.  R.  U.  S.  G.  S., 
Ill,  p.  179,  1900. 

Altered  rhyolite. 

FeS)       2.61 
NiO       none 
BaO       0.02 
8rO        none 

De  liimar  Mine,  Silver 
City,  Idaho. 

W.  F.  Hille- 
brand. 

W.  Lindgren, 
20  A.  R.  U.  S.  G.  S., 
Ill,  p.  179,  1900. 

Altered  rhyolite. 

SO,        0.11 
FeS,       8.99 
BaO       0.09 

De  I^mar  Mine,  Silver 
aty,  Idaho. 

H.  N.  Stokes.       * 

W,  Lindgren, 
20  A.  R.  U.  S.  G.  S., 
Ill,  p.  179,  1900. 

Altered  rhyolite. 

80b        0.44 

Iron  Pot,  Lower 
Basin,  Yellowstone 
National  Park. 

J.  E.  Whitfield. 

W.  H.  Weed, 
B.  U.  S.  G.  S.,  148, 
p.  132,  1897. 

Altered  rhyolite. 

Summit  County, 
Colorado. 

Teplitz, 

A.  Lagorio, 
T.  M.  P.  M., 
VIII,  p.  454,  1887. 

Nevadite. 
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No. 

SiO, 

AIA   I 

FeA 

FeO      MgO     CaO 

Na,0 

K,() 

H,0-r  ,H,0—    CO,     TiO,     F.,n-,    MnO      Sum      Sp.gr. 

10 

71.02  1 

14.27 

1.22  ' 

n.  (1.     trace  ,1.38 

2.28 

3.97 

6. 12               j 

100.26 

A4.  IV 

1 

1 

1 

1 

11 

i  70. 40 

13.50 

1.31 

1.61     0.37     0.56 

2.11 

2.39 

1 
7.41      1.05               1            j  0.08  'trace 

100.79 

A3.  Ill 

1 

1 

J 

12 

I  70. 01 

12.61 

1.47 

0.  50     0.  72     1. 06 

1.94 

5.12 

i         ! 

4.68               '                           0.04  Itrace 

100.52 

A3.  Ill 

J 

I 

13 

69.  85 

13.34 

0.73 

n.  (1.     trace     0. 87 

5.58 

2.68 

6. 15 

1             I                          ! 

I                        1            '99.20 

2.32 

B4.V 

1 

14 

I  73. 91 

15.29 

n.  a. 

0.  89  !  n.  a.  ;  0.  77 

3.62 

4.79 

1.19 

0.07  1            1  100.53 

A4.  IV 

1 

1 

j 

15 

i  74.  59 

12.88 

0.80 

n.  a. 

1 
0.  30  !  0.  76 

3.30 

5.35 

1.03 

1 

IM).  01  1  2. 324 

B4.  V 

1 

1 
1 

1 

16 

72. 14 

15.  93 

1.99 

1 

n.  (1.  i  0.40  1  1.93 

3.97 

2.55 

n.  a. 

(».43  ,     99.;i4 

B4.  V 

' 

1 

1                                    1 
1 

17 

69.  70 

14.78 

2.98 

1 
1 

n.  a.  i  0. 59 

1.07 

4.77 

4.45 

n^  a.          1 

0.  38 

98.  72 

D3.V 

1 

■ 

1 

1 

18 

62.  72 

15.  69 

5.25 

n.  a. 

1.  34     3. 33 

5.45 

4.19 

1 

n.  a. 

1.06 

99.03 

B8.V 

\ 

19 

I  72.6 

12.4 

0.7 

1. 1      trace     0. 9 

1.7 

4.7 

5.2 

99.3 

2.340 

BS.V 

1 

1 

1 

1 

! 

20 

67.9 

15.7 

3.0 

n.  a. 

1.5      ;    1.4 

1.5 

5.6 

3.7 

i 

,  100.3 

B4.  V 

21 

^ 

I  77.5 

9.7 

6.1 

■ 

n.  a.     n.  a.  '  n.  d. 

0.3 

5.8 

0.4 

1     99.8 

C4.  V 

J 

1 

22 

74.09 

14.98 

1.80 

1. 50    trace     6. 07 

1.27 

1.31 

101.  02 

C3.  V 

' 

1            1 

1 

i 

23 

72.30 

12.09 

2.16 

n.  a.     2. 02  1  trace 

3.41 

4.80 

1.69 

1 
1 

99.37 

B4.  V 

1         ; 

24 

i  72.  79 

13.77 

3.32 

n.  a.  1  0. 62     1. 94 

4.12 

2.99 

1.08 

1 

trace 

100.63 

A4.  IV 

J 

25 

I  72.06 

14.87 

1.33 

n.  a. 

1.26    trace 

4.11 

5.90 

0.26 

99.79 

A4.  IV 

1 

26 

i  72.33 

13.78 

4.02 

n.  a. 

L59 

trace 

1.64 

5.05 

1.34 

1 

99.75 

2.65 

A4.  IV 

1 

i 

1       ; 

27 

76.4 

14.2 

1.6 

n.  a. 

n.  a. 

0.6 

1.8 

4.2 

1.5 

1       1 

100.3 

B4.V 

1 

1 

1 

28 

75,31 

13.62 

2.31 

n.  a. 

0.20 

0.97 

3.02 

4.07 

1.48 

1 

100.98 

2.525 

B4.V 

! 

29 

72.37 

11.64 

1.42 

1.08  1  0.52 

1.30 

4.16 

3.98 

4.86 

101. 32 

2.365 

C3.V 

• 
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Inclusive. 

LocalitT. 

Analyst 

Reference, 

Author'fl  name. 

Remarks. 

I 

Blue  Mountain,  Silver 
Cliffi  Colorado. 

L.  G.  Eakins. 

17  A.  R.  r.  S.  G.  S., 

11,  p.  322,  I8ft6. 

Rhyolitetufl. 

Hyampom,  Trinity 
tkmntv,  Californiii. 

G.  Steiger. 

J.  S.  Diiler, 

B.  U.  ^.  G.  S.,  14S, 
p.  228,  1897. 

KhyoHte  tuff. 

Willard's  Creek, 
Lttseen  Countv, 
California. 

G.  Steiger. 

J.  S.  Diller, 
B.  IL  S.  G.  S.,  148, 

p.  192,  T897. 

Rhvolite  tuff. 

:' 

Berkeley,  California. 

C.  Pilache. 

C.  Palache, 
B.  Dep.  G,  In.  CaL, 

I,  p.  <>7,  IB94. 

Soda-rhyoUte. 

Pinto  Peak,  Nevada. 

E.  Hart. 

J.  P.  IddinKS, 

B,  U  a  G.  8„  150, 
p.  ,162,  1898. 

Liparite. 

Tablon  de  Itulgajche, 
Ecufl<loT, 

A.  Lagorio. 

A.  Lagorio, 
T.  M.  P.  5L,                              1 
VII I,  p.  444,  1887. 

Obitdiaiu 

• 

Kaldkdalur,  Iceland. 

R,  Bp^n. 

R,  ErC*on, 
Geol.  d^Islande, 
1H84,  p.  29. 

Obsidian. 

Hrafntinnuhraun, 
Heckf  Iceland. 

H.  BTickstrtlm, 

H.  Biickstr^'iin, 
G.  F.  R, 
XIII,  p.  \U\,  1891, 

Liparite. 

Namehmun,  Iceland. 

11.  Biicketruni. 

H.  BackstrtJm, 
G.  F.  F., 

X  in,  p.  645,  1891. 

Liparite. 

Arrtn^  Scotland- 

J.  H.  Player. 

J.  J.  H.  Teal!, 
Brit.  Petrog., 
1888,  p.  34t 

Piteh  stone. 

The  Coquet,  Cheviot 
Hills,  Scotland. 

T.  Waller. 

C.  T.  Clough, 
Geol.  Chev.  Hills, 
Mem.  G.  S.  Gt.  Br.,  1888,  p.  25. 

Qiiartz*felsite. 

■ 

Cwm-Silyn, 
Caernarvon,  Wales. 

Acton  and 
Hewitt. 

A.  Harker, 
Bala  Volcanic  Serie:«, 
1889,  p.  13. 

Rhyolite. 

Pen-v-foel,  St.  Davids, 
Wiles. 

C.  Gibbins. 

C.  L.  Morgan, 
Q.  J.  G.  S., 
XLVl,  p.  262,  1890. 

Felsitic  tuff. 

FeSj        0.90 

Pen-y.foel,  St.  Davids, 
Wales. 

C.  Gibbins. 

C.  L.  Morgan, 
Q.  J.  G.  S., 
XLVI.  p.  262,  1890. 

Felsite. 

Catler  Idris,  Wales. 

T.  H.  Holland. 

Cole  and  Jennings, 
Q.  J.  G.  8., 
XLV,  p.  435,  1889. 

Eurite. 

Cam  Gelli, 
Pembrokeshire, 
Wales. 

F.  E.  Tadman. 

F.  R.  C.  Reeil, 
Q.  J.  G.  S., 
LI,  p.  177,  1895. 

Felsite. 

Cam  Pica, 
Pembrokeshire, 
Wales. 

F.  E.  Tadman. 

F.  R.  C.  Reed, 
Q.  J.  G.  8., 
LI,  p.  178,  1895. 

Felsite. 

1 

Tardree,  County 
Antrim,  Ireland. 

J.  H.  Player. 

J.  J.  H.  Teall, 
Brit.  Petr. 
1888,  p.  348. 

Liparite. 

8       trace 

1 

Cir  Mhor  Dike,  Arran, 
Scotland. 

Under  Thorpe. 

J.  W.  Judd, 
Q.  J.  G.  S., 
XLIX,  p.  545,  1893. 

Quartz-felsite. 

Cir  Mhor  Dike,  Arran, 
Scotland. 

Under  Thorpe. 

J.  W.  Judd, 
Q.  J.  G.  8., 
XLIX,  p.  545   1893. 

Pitchstone- 
porphyry. 
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No.  SiO,        AU),       FeA        FeO       M>r()     CaO     Na/J  i    K.O      H;(>^    H^O— ,  CO,     TiO, 


30 

A4.  IV 

31 

A3.  Ill 

32 

B4.  V 

33 

B4.  V 
34 
C4.  V 

25 

B4.  V 

2t) 

A4.  IV 

27 

('4.  V 

28 

B4.  V 

29 
EgLV 

:^ 

B4.  V 

31 

C4.  V 

32 

B4.  V 
B4.  V 

;i4 

D4.  V 

35 

B4.  V 

36 

C4.V 

37 

B4.V 

38 

B4.V 

39 

B4.V 
40 

B4.V  I 


72.50       11.53         2.0t\        n.  d.      2.72     1.79       3.37'     5.24         0.70 


77. 20  I     13.05         l.r>4        n.  «l.      (>.  24     0.72       5.41       0.65         0.55 

I  I 


71.44 


75.  S2 


'2.  iW 


12.  ^H) 


13.67 


14.  13 


ri.39  15.57 


n.  a.     n.  i\.  '  0.  S2       4.  24  i     2. 19         8.  42 


n.  <l.      0.05     0.58       1.69  ,     6.5^)         l.*07 


n.  i\.  ;  0.17      1.73       3.44       3.45         3. 85 


n.d.  1  0.51      1.29  ,     2.28  [     5.43  ,       3.95 


72.  m  !     15. 52         2. 98         n.  <1.  '  tratv     1 .  25  '     2. 95  '     4.  73 


ri.50  I     20.31  0.79         n.d.  i  ii.<l.  '  1.51   ,     1.92 


ri.4i 


74.  .30 


15.07         3.68         n.d.  ,  tracv      1.72  '     1.18 


3. 58         0. 70  I 


2.95         4.a5 


16.56 


n.a.  ,  0.16      1.35  ;     2.62  I    4. 32  ,      0.23 


I 


72.  .35  :     13. 97         1 .  29         n.  d.  '  0.  4»)     0.  72       3. 58       5.  ;W         1.  37 


79.1     !      8.9  1.9  n.d.      0.7      traw  '     3.9     i     ,3.1  0.8 


79.1     '  8.2           1.3           n.d.  10.9       1.1         3.4         2.2    ,  (3.8)' 

I  I                                 '             '             ,                             '  ^       ^  I 

i                                               i ^'  ! 

76.84  I  .5.8' 


70.  03 


69.2 


.99 


77.50 


76.68 


75. 49 


73. 58 


18.63 


8.3 


12.  .50 


12.83 


3. 92         0.  H7     0.  .52  ,  3.  lU  5.  41 


0.11         n.d.      0.10  .  2.62  3.15 


.5.4  n.d.    trac-e     0.1         6.9 


1.69 


4.28 


1.20  !      n.  d. 


\.()H        n.  d. 


13.63         1.44  ,      n.  d. 


1.5.  27 


n.d. 


I 


13.  73  n.  <i. 


0. 09  1  1.  21  '     2. 99 


0.24     1..50  I     3.44 


0.  23     0. 99       2.  85 


0.18     1.26  ■     2.61 


0.17     1.85       2.41 


.9    !       7.0 


4.95  I      0.48 

I 


3.45        0.4:^ 


4.91 

0.36 

4.12 

0.82 

3. 32 

5.62 

0.15 


I  I 


Vfii  I  MnO  ,    Sum      Sp.  jut. 


99.91 


99.67 


100.01 


99.47 


99.45 


100.42 


99.73 


100. 31 


:  100.06 


99.54  ! 


2.6:57 


2.451 


2.408 


2.394 


i  1.1 


99. 12  I  2. 133 


99.5    ' 


100.0 


I 


0.  73       99. 19  I 

I  ' 

I    99.12^: 

I    ' 

99.8     ' 
101.41  1 


I  I 


101.  a5 


101.09 


99.75 


100.68  i 
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Inclusive. 

I^>cality. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

Torniore,  Arran, 
Scotland. 

M.  M.  Tait. 

J.  W.  Judd, 
Q.  J.  G.  S.. 
XLIX,  p.  55S,  1893. 

Felsite. 

Altenshansen,  n. 
Magdeburg,  Pnissia. 

Bmilander. 

F.  Klockmann, 
Jb.  Pr.  G.  L-A., 
XI,  p.  1>(X),  1892. 

Silicifie<i  tuff. 

Meiswn,  Saxony. 

A.  Lagorio. 

A.  Lajrorio, 
T.  M.  P.  M., 
VIII,  p.  490,  1887. 

Pitchstone. 

Schemnitz,  Hungary. 

A.  T^gorio. 

A.  t^^orio, 
T.  M.  P.  M., 
VIII,  p.  448,  1887. 

Li  pari  te. 

. 

Hliniker  Thai, 
Hungary. 

A.  Lagorio. 

A.  Lagorio, 
T.  M.  P.  M., 
VIII,  p.  454,  1887. 

Liparite- 
pitchstone. 

Hlinik,  Hungary. 

A.  Lagorio. 

A.  Lagoric), 

T.  :m.,  p.  :m.,  VIII, 

p.  444,  1887. 

Liparite-perlite. 

Conti,  Ponza  Lslan<l, 
Italy. 

Aichino. 

V.  Sal^atini, 

B.  Coin.  G.  Ital., 
XXIV,  p.  246,  1903. 

Rhyolite. 

Montagniello, 

Ponza  Island,  ^Eolian 
Islands. 

Aichino. 

V.  Sabatini, 
B.  Com.  G.  Ital., 
XXIV,  p.  246,  1893. 

Rhyolite. 

AljOj  high. 

Cala  d'  Infenio, 
Ponza  Island,  Italy. 

Aichino. 

V.  Sabatini, 
B.  Com.  G.  Ital., 
XXIV,  p.  245,  1893. 

Rhyolite-tuff. 

Lipari  Island, 
^Eolian  Islands. 

A.  Lagorio. 

A.  Lagorio, 
T.  M.  P.  M.,  VIII, 
p.  491,  1887. 

Obeitiian. 

Mte.  Campo  Bianco, 
Lipari  Island,  Italy. 

A.  Lagorio. 

A.  Lagorio, 
T.  :M.  p.  M.,  VIII, 
p.  440,  1887. 

Obsidian. 

Comende,  San  Pietro, 
Sardinia. 

S.  Bertolio. 

S.  Bertolio, 
B.  Com.  G.  Ital., 
XXV,  p.  417,  1894. 

Periite. 

Carloforte,  San  Pietro, 
Sardinia. 

S.  Bertolio. 

S.  Bertolio, 

B.  Com.  G.  Ital., 
XXV,  p.  411,  1894. 

Rhyolite. 

H,0  by  differ- 
ence. 

Spalniatore,  San  Pietro, 
Sardinia. 

H.  Furth. 

F.  Eigel, 
T.  M.  P.  M.,  VIII. 

p.  67,  1887. 

Rhyolite. 

Alkalies  not  sep- 
arated. 

San  Pietro,  Saniinla. 

Boetsch. 

F.  Eigel, 
T.  M.  P.  M.,  VIII, 

p.  70,  1887. 

Obsidian. 

Alkalies  not  sep- 
arated. 

Pescetti,  San  Pietro, 
Sardinia. 

S.  Bertolio. 

1 

S.  Bertolio, 

B.  Com.  G.  Ital. 
XXVII,  p.  186,  1896. 

Periite. 

Cap  Marsa,  Menerville, 
Algeria. 

Duparc  and            j 
Pearce. 

Duparc,  Pearce,  and  Ritter, 
Mem.  Soc.  Phvs.  Gen., 
XXXIII,  No. '2,  p.  77,  1900. 

Liparite. 

Sidi  Zerzor,  Mener\ille, 
Algeria. 

Duparc  ami 
Pearce. 

Duparc,  Pearce,  and  Ritter, 
Mem.  Soc.  Phvs.  Gen., 
XXIII,  No.  2,*  p.  115,  1900. 

Liparite. 

Cap  Marsa,  Menerville, 
Algeria. 

Duparc  and 
Pearce. 

Duparc,  Pearce,  and  Ritter, 
Mem.  Soc.  Phvs.  Gen., 
XXXIII,  No.*2,  p.  77,  1900.    , 

Liparite. 

Bon  Konfor,  Menerville, 
Algeria. 

Duparc  and 
Pearce. 

Duparc.  Pearce,  and  Ritter, 
Mem.  Soc.  Phvs.  Gen.,             | 
XXXIII,  No.*2,  p.  26,  1900. 

Liparite. 

Sidi  Zerzor,  Mener\ille, 
Algeria. 

Duparc  and 
Pearce. 

Duparc,  Pearce,  and  Ritter, 
Mem.  Soc.  Phvs.  Gen.,             , 
XXXIII,  No.'2,  p.  115,  1900.  | 

Lii>arite. 
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1 

A4.IV 

2 

C4.V 

3 

D4.V 

4 

B4.V 

5 

D4.V 

6 

B4.V 

7 

D4.V 

8 

A4.IV 

9 

D73.V? 

10 

A4.IV 

11 

AS.  Ill 

12 

A3.  Ill 
13 

A4.  IV 
14 
C4.  V 
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No. 

SiO, 

I  70.  m 

AlA 

Fe,0, 

FeO 

1 
MgO  ,  CaO 

Na^O 

K,0 

H,Ot^ 

H,0- 

CO, 

1           1 
TiO,     PA    MnO 

1            1 

Sum 

Sp.gr. 

41 

12.80 

1.96 

n.  d. 

0.50     1.70 

1 
2.18  i 

4.28 

1 
6.30 

0.  28  1            .  0.  06 

100.62 

A4.IV 

1 

1            ■            '            1 

42 

i  74.  87 

14.23 

1.75 

n.  d. 

1.16 

1.99 

3.03 

2.  .35 

1.60  ! 

100.98 

B4.V 

1 

1 

i 

43 

i  75.  36 

14.21 

0.13 

n.  d. 

trace 

0.84 

4.78 

2.72 

1.09  1 

99.13 

B3.IV 

1 

1 

44 

I  75.  51 

14.30 

1.01 

n.  d. 

0.24 

1.81 

1.21 

2.89 

i 

2.84  ' 

99.81 

B4.V 

I 

46 
B3.IV 

68. 15 

16.49 

3.26 

none 

none 

4.01 

3.88 

1.59 

1.82 

0.26 

99.46 

2.107 

18° 

SYENITE. 


63. 02  I     14.  87 


62.96  I     13.45 


6.53 


3.54 


n.  d.  '  0.95  !  1.12       5.85       5.62  j       1.45 

I  ; 

n.  d.  i0.61      1.28       5.46       5.19         2.77 


I 


59.  48       13. 46  I      6.  71  ,      n.  d. 


54. 15 


I 

18. 92  I       6.  79 

I 


I         ! 

1.64     1.83     11.67       6.03 

I 


0.20  I 

I 


I 


n.  d. 


I 


lAk)     3.72       5.47  I     8.44  '      n.  d. 


53.80  :     19.20  I      n.  d.         7.60     4.80     5.70       2.16  .     5.08  '       1.28 


62.52       14.13  I       7.38        n.  d.  ■  1.50     3.36  I     6.25  '     3.05  I       1.20 


I       1-^  ! 


59. 92       16. 07         8.  76        n.  d.      2. 07     4. 56       3. 02  I     2. 82         0. 67 


I 


56.  79  !     16.  64 


9.58  ,      n.  d.  I  2.63     5.12       5.30  '     2.55         1.27 


I 


i  '      0  R.«^  I 


55.  no       20. 81  '       3. 29         3. 83     2. 33     5. 44       5.  S7       0.  16  \       0. 55 


58.80       16.84         2.04        n.  d.  '  2. 75     0.70       5.41       4.14-       2.79 


I 
47.  05  '     18. 52 


43.33       17.88 


5.91         3.1114.24     4.71        3.58        1.83  1       2.70 


6.80  I      4.4614.9912.18,     3.53!     1.02 


I 


I 


3.36 


0. 46       99.  87 


5.  29     100. 55 


I  I 

0.17  i 


0.77     1.20 


I  I 


101. 19 


99.81 


101.59 


99.39 


97.89 


99.88 


97.28 

|(UX).28 


I 


61.97 


61.40 


15.11         6.95 


n.  d.  :  4. 05  ,  2.  87       4. 01  ,     2. 43  I      2. 

I  1  :  !  I 


0.08 


I 


I     . 


I 


16.  66         7. 46         n.  d.  |  3. 65  I  2. 08       4.  75       2. 93  !      0.  76 


1.54 : 


I  ! 


100.  So 


100.  23 


100.69 


100.41 


101.  43 


Inclusive. 
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Locality. 


Analyst. 


Reference. 


Urgiib,  Asia  Minor.         I  Schwager. 


Derike, 
n.  Teheran,  Persia. 


Marekanka  River, 
Kaintchatka. 


Tweed  River, 
New  South  Wales. 


Bondi,  n.  Sydney, 
New  South  Wales. 


E.  Drasche. 


P.  Wenjukoff. 


W.  F.  Smeeth. 


A.  Liversidge. 


L.  V.  Amnion, 
cf.  N.  J.  1900, 
11.  p.  61. 

C.  V.  John, 
Jb.  Wien,  G.  R-A., 
XXXIV,  p.  115,  1884. 

P.  Wenjukoff, 
cf.  N.  J.,  1891, 
I,  p.  281. 

W.  F.  Smeeth, 
J.  R.  Soc.  N.  S.  W., 
XXVIII,  p.  311,  1894. 


Author's  name.  Remarks. 


A.  Liversidge, 
I      J.  R.  Soc.  N.  S.  W., 
i      XX,  p.  236,  1887. 


Liparite  tuff. 
Porphyry. 
Liparite  glass. 
Pitchstone. 
Pumice. 


Floated  block. 


SYENITE. 


Beekmantown, 
Clinton  County, 
New  York. 

E.  W.  Morley. 

H.  P.  Cushing, 
B.  G.  S.  A., 
IX,  p.  248,  1898. 

Syenite-porphyry. 

Fourche  Mountain, 
Little  Rock, 
Arkansas. 

R.  N.  Brackett. 

J.  F.  Williams, 

A.  R.  Ark.  G.  S.,  1890, 
II,  p.  99,  1891. 

Quartz-syenite. 

A1,0,  low. 
MnO  high. 

Sawtooth  Mountains, 
Transpecos,  Texas. 

A.  Osann? 

A.  0.«ann, 
T.  M.  P.  M., 
XV,  p.  428,  4895. 

Syenite. 

Alkalies  high. 
A1,0,  low. 

CI               0.42 

South  Boulder  Creek, 
Montana. 

G.  P.  Merrill. 

G.  P.  Merrill, 
Proc.  U.  S.  Nat.  Mus. 
XVII,  p.  672,  1895. 

Syenite. 

Rochail,  Lac  Lauvitel, 
France. 

P.  Terniier? 

P.  Termier, 
C.  R., 
CXXIV,  p.  319,  1897. 

Mica-syenite. 

Vettakollen,  Krintiania, 
Norway. 

Kjerulf. 

Cf.  W.  C.  Bri>gger, 

/         K                                     C-C           7 

XVl','p.  50,  1890. 

Akerite. 

Barne  Kjern  See, 
Vettakollen,  Nor- 
way. 

Kjerulf. 

Cf.  W.  C.  Brogger, 
Z.  K., 
XVI,  p.  .50,  1890. 

Akerite. 

Vettakollen,  Kristiania, 
Norway. 

Kjerulf. 

Cf.  W.  C.  Brogger, 
Z.K.,        ^ 
XVI,  p.  50,  1890. 

Akerite. 

Ullernas,  Norway. 

G.  Forsberg. 

W.  C.  Brogger, 
XVl','p.  49,  1890. 

Akerite. 

K,0=3.16? 

FeSa          3.13 
CaCOa       3.75 

Vakken"),  Kristiania 
Fjord,  Norway. 

G.  Forsberg. 

W.  C.  Brogger, 
XVli'p.  64,  1890. 

Mica-syenite- 
porphyry. 

Center  of  dike. 
Not  fresh. 

FeSa          1.9f> 
CaCOa       6.63 

Vakken"),  Kristiania 
Fjonl,  Norway. 

G.  Forsberg. 

W.  C.  BrOgger, 
XVl','p.  64,  1890. 

Mica-syenite- 
porphyry. 

1  foot  from  bor- 
der of  dike. 
Not  fresh. 

FeS,          3.00 
CaCOs       10.34 

Vakkeru,  Kristiania 
Fjord,  Norway. 

G.  Forsberg. 

1  W.  C.  Brogger, 
Z.  K., 
XVI.  p.  64,  1890. 

Mica-syenite- 
porphyry. 

Border  of  dike. 
Not  freeh. 

Rothschonberg,  Deutsch- 
enbroda,  Saxony. 

J.  M.  C.  Render- 
son. 

J.  M.  C.  Henderson, 
Z.  D.  G.  G., 
XLVII,  p.  539,  1895. 

Mica-syenite. 

8.              0.20 

Rothechonbeig,  Deutsch- 
enbroda,  Saxony. 

Fritsch  and  Vena- 
tor. 

J.  M.  C.  Henderson, 
Z.  I).  G.  G., 
XLVII,  p.  539,  1895. 

Mica-syenite. 

Not  fresh. 

^^ 


No 


17 


^VKXrTK-^  .  nfimuHi. 


A I  « )         H**'  < )  ?••<  J        vM »     •   4<  •       C:*  <  I       K  *  ■       H  « »        H-* '-      •  *• »       Tl«  >       P.i  >-     Mnt )      ^nmi      r*p-  -zr. 


.'>:  Kr^",       .^;  r 


.    •       (  M 


■  >.  4»=J 


'.>  -..>       >*> 


■»4 


4.^. '>4       ;:»  -{*■♦        i,  ,!         ;.»  .•.- 


•  j^     ;  '■-'      -*  ;«t       ♦  '•-        ■»  <«3 


''^  't.  Jiv 


.>!.  4^        Jf).  :>:  4.  VJ  ;i   .|.       .,    r      ',   -J^*        '.  .,n        4.  **•  '».  ^f* 


\f«»NZ»'XrTR. 


;.IH».  'Ji 


'iH.n 


lm».  .)rt 


'W.  .'W? 


^1 

I 

2 

»t 

v 

:* 

^3. 

V 

li        iK.  iM  •».'>»  •■)   irt 


'I  J.'        •'  .17        4  '.»H         J.  74     •«.*!>    n«»ii*-     '>..■>     '•. --    mut*       '♦*.♦.  .11 


57.11         i7  «Vi        ij.  4><  n.'i        \    U      .>.•>♦        :M*«        J  oV*         n.  d. 


L  .>J> 


K».  20        1*^  <#7        i'>.  21  n.  .1.      .<. 'Vi      7   i7       4.  •>!        ::.  nl  0. :»  tra.-.r      1.41     «».  TH 


It)i>.  30 


HW.  r*» 


I 

HI   V 

ftl    V 

M.  V 

ft 

III    V 

Ml    V 
7 

Ml   V 
A 

ri  V 
M 

tM  V 
tn 

ti4    V 


F^iRPirVkY 


^»:<X=>       17.  ■>!  1.^^^        ^'.  •>•'>     n. 'I      '.>i7       iMiT.       4.77         l.«rj 


r,*^,  Ut       14  f*7         7.1''        n.  '1       ;>.•/)      I.  1»»       '».  «yf       I.7i» 


Wv:;.  >        17.  ?» 


<.  \  t,.  f\.      1.4       l.^rj       :;.^>;       4.2  0.72 


^•r2.  :•:         IV  7  ';.  7         r».  ^I.     .;.  l       2.  I         X  77       4. 21         1. »> 


Oi'.:s       i».  I         «.2        r.. /I.     .-{.  J    ,1.';       4.4       .'{.:>        2.2 


rrLMj^i      i:j.7         «Ji        n.  H.  ,1.4      l.(ir)      r,.  19      ^i.d         1.41 


^11.07         II. «  1;}.  I  II.  «l.    Il.t'         l.W'      2.H  njy     ,        l.« 


Ml  ri        ii.H    I    1:1.1 

I 


ni.  0   I    IH,  11 


7.H 


I 


117.411  1    in.ny       n.  in 


th  <i. 


ti.  it. 


n.  .1. 


!  I 

I  t 

2.  7     I  2. 2     !     ;i.  IW*       4. 32 

i 


n.7 


0.  m 


H.H 


1.H7 


«.  ft     '     3.  H 


I 
2.ftl  I    7.10 


l.W 


2.» 


0.ftO 


X  T«> 


2.0 


!!•.».  72 


trmoe     101.  r»^ 


l*i».  IS 


,  trai-e       W.  40 


■  trat-e       f»9.  71 


I  trace       99.  76 


trace  ,    99.13 


0.4  I  100.3 


I     98.71  1 
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Locality. 


Analyst. 


Reference. 


Triebi8ch>)ach,  Roth-       i  Fritech  and  Vena-    J.  M.  C.  Henderson, 


schonberg,  Saxony. 


Ditro,  Siebenhurgen, 
Hungary. 


tor. 
J.  Szadeczky. 


Ditro,  Siebenburgen,        :  Not  stated. 
Hungary.  I 


Vitosa  Mountain,  Sofia,  j  L.  Dimitrow. 
Bulgaria. 


Z.  D.  (;.(;., 

XLVII,  p.  548,  1895. 

i  J.  Szadeczky, 
I       cf.  N.  J.,  1901, 
'       I,  p.  402. 

V.  C.  Butureanu, 
,      Bui.  Soc.  Sci.  BukareHt,  1897, 

!       p.  278. 

I  L.  Dimitrow, 
'       Ds.  Wien  Akad, 
LX,  p.  493,  1893. 


Author's  name. 
Mica-8yenite. 

N(»rdinarkite. 

Syenite. 

Pyroxene-syenite. 


Remarks. 
Not  fresh. 

AlA  high. 


A  1,0,  high. 


MONZONITE. 


Tintic  Iron  Mine,  Tintic     H.  N.  Stokes, 
district,  Utah. 


Farsund,  Norway. 


C.  F.  Kolderup. 


Dignaee,  (.Tran,  Norway,  ,  Damm  and  L. 
Schmelck. 


Tower  and  Smith, 
19  A.  R.  r.  S.  G.  S., 
Ill,  p.  661,  1899. 

C.  F.  Kolderup, 
Berg.  Mus.  Aarb.,  1896, 
No.  5,  1).  124. 

W.  C\  Br«>gger, 
Q.  J.  (4.  S., 
L.,  p.  19,  1894. 


Altered  monzonite.     Ci.  Noe.  7  and  8 
#       harzose. 


I  Quartz-moiizonite. 


Olivine-gabbro- 
diabase. 


;  MgO,  H,0,  and 

I      sum  aj)proxi- 

mate.  Oliyine- 

nionzofiite  in 

'      Eg.    Kg.,   II, 

p.  49,  1895. 


PORPHYRY. 


S              0.29 
CuO       0.33 

Tamaya,  Chile. 

C.  Schwartz. 

i 

Begon,  Entrammes, 
France. 

L.  Bertrand.           ' 

Chateau  Noir,  Grandes 
Rousses,  Dauphiny. 

Fabre. 

Lac  du  Cerisier, 
Grandes  Rousses, 
Dauphiny. 

Fabre. 

Glacier  St.  Sorlin, 
Ctrandes  Rousses, 
Dauphiny. 

Fabre. 

Chateau  Noir,  Grandes 
Rousses,  Dauphiny. 

Fabre. 

Freney,  Grandes 
Rousses,  Dauphiny. 

Fabre.                     ' 

1 

Chateau  Noir,  Grandes 
Rousses,  Dauphiny. 

Fabre. 

Brumun,  Hedemark, 

H.  BuckstrOm. 

Norway. 

Varvnejarvi,  Teisko, 
Finland. 

H.  BeiKhelL 

V.  (iroddeck.  Porphyry? 

Z.  D.  G.  G., 
XXXIX,  p.  250,  1887. 

A.  Michel-Leyy,  Albitophyre. 

C  R  * 

CXXil,  p.  265,  1896.  I 

P.  Termier,  |  Orthophyre. 

B.  Ser\'.  CXe.  G.  Fr.. 
VI,  No.  40,  p.  48,  1894. 

P.  Termier,  *  Orthophyre. 

B.  Sery.  Cte.  G.  Fr., 
VI,  No.  40,  p.  49,  1894. 

P.  Termier,  Ortho])hvre. 

B.  Sery.  Cte.  G.  Fr., 
VI,  No.  40,  p.  48,  1894. 

P.  Termier,  Orthophyre. 

B.  Sery.  Cte.  G.  Fr., 
VI,  No.  40,  p.  49,  1894. 

P.  Termier,  Orthophyre. 

B.  Sery.  Cte.  G.  Fr., 
VI,  No.  40,  p.  49,  1894. 

P.  Termier,  Orthophyre. 

B.  Sery.  Cte.  G.  Fr., 
VI,  No.  40,  p.  49,  1894. 

H.  Biickstrom,  Rhoml>en- 

Bih.  Sy.  Vet.  Ak.  Hdl.,  iMjrphvry. 

XVI,  Pt.  II,  No.  3,  p.  11, 1888.  *   ' 

J.  J.  Sederholm,  Orthoclase- 

B.  Com.  G.  Finl.,  porphyry. 

No.  6,  p.  68,  1897. 


Not  fresh. 
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No. 

SiOj 

AlA 

FeA 

FeO    1  MgO 

CaO 

Na,0 

K,0 

H,0-f 

H,0- 

00, 

'  TiO,  i  PA 

1 

MnO      Sum 

1 

Sp.gr. 

11 

AS.  III. 

65.  77  ' 

2?.  51 

1.95 

1 
n.  d.  1  0.63  I  trace. 

1.44 

3.72 

1 

3. 35 1            ,            ' 

1            '            1 

100.37 

12 

A8.  III. 

i  50. 38  ' 

36.08 

1.36 

1 

n.  d.  1  0. 66     0. 15 

1 

1.32 

5.17 

!            '            1 
4. 40     1            -            1 

■            1            '' 

99.52 

2.718 

13 

C2.  IV. 

I  66.42  ' 

16.76 

1.22 

0.  62     0.  37     0.  32 

1 

1.26 

12.55 

1.05 '          o.as 

0.(X5  j  trace 

101.36 

2.66 

14 
Af  IV 

58.  74  ; 

14.96 

n.  d. 

8.75  ,  1.59     3.68 

3.22 

3.60 

2.87  , 

2.62 

100.03 

15 
B4.  V 

56. 98  ' 

19.01 

n.  d. 

9.  75     0.  99     3. 60 

3.58 

3.91 

1.31  ] 

1 
1.71  (trace 

100.84 

16 
C2.  V 

50.  78  , 

18.70 

7.28 

1.  23     5. 33     1. 57 

1.83 

7.36 

4.20 

0.23 

1. 32     0. 22 

!             1 

1 

100.11 

17 

C2.  V 

49. 68  1 

19.11 

8.45 

0. 50     3.  73  ;  0.  33 

0.79 

8.45 

7.30 

0.05 

1      : 

1.42     0.21  j 

100.19 

18 

A2.  II 

i  46.96  1 

15.97 

1.92 

7.  35     8. 97     2.  72 

1.65 

5.55 

5.58 

2.14 

1.35 

0.26 

1  100.69 

1 

2.664 

19 

A2.  II 

[  44.17  ! 

13.  49 

1.69 

7.  75  1  4. 88  ,  8.  23 

1.36 

5.92 

1 
3.43]            '6.03 
1            ' 

2.66 

0.65 

1 
100.69 

2.743 

20 
A4.  IV 

59.  82 

17.89 

4.43 

n.  d.     1.  74  ,  3. 81 

: 

4.27 

6.21 

2.01 

1 

1 

trace     100. 18 

1 

KERATOPHYRE. 

1 
C4.  V 

}53.40j 

20.82 

3.92 

n.  d.  I  1.53 

1 

1 

7.05 

1 

1 

3.79  , 

2.97 

1 
6.57 

100.05  1 

1 

2 

A4.  IV 

i  67. 16  j 

14.53 

4.17 

1 

n.  d.  '  0. 41  1  1. 26 

'            1 

5.55 

6.10 

1.10! 

1 

1 
100.28  1 

1 

3 

C4.  V 

1 
73.  00  j 

15. 61 

n.  d. 

1 
1.95     n.d.  1  0.79 

4.95 

0.88 

1 
1.06 

99.00  '  2.63 

1 

4 

A3.  Ill 

63.  21  1 

J               1 

19. 92 

1.74 

3.  29  '  1. 63 

0.78 

5.06 

1.42 

2.28 

1 
0.63    trace 

1 

trace 

99.96 

5 
BS.  V 

56. 50  1 

18.14 

3.12 

2.86     1.22 

3.38 

5.28 

1.60 

1.26 

5. 11  j  0. 85 

1 

! 

99.32 

1 

6 

C3.  V 
7 
B4.  V 

79.  :^ 

76.05 

11.54 
14.  75 

0.63 
1.55 

n.  d.  1  n.  d. 
n.d.     0.95 

0.50 
0.07 

6.20 
0.39 

0.51 
3.26 

0.95 
2.66 

trace 

1.35 

101. 04 
•    99.67 

2.620 
2.702 
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Inclusive. 

Locality. 

•     Analyst. 

Reference. 

Author's  name. 

Remarks. 

Bilsburg,  Eder  River, 
Westphalia. 

Bomer. 

VIII,  p.  568,  1893. 

Porphyry. 

Metamor- 
phosed. 
Dried  at  105*». 

S         trace 

Oberhunden, 
Westphalia. 

Bomer. 

0.  Mugce, 
N.  j!b.  B., 
VIII,  p.  573,  1893. 

Porphyry  tuff. 

Altered. 
Dried  at  105^ 

SO,         0.71 

Rudesheim,  Rhine, 
Rh.  Prussia. 

K.  Hampe. 

K.  A.  Lossen, 
Jb.  Pr.  G.  L.-A., 
V,  p.  534,  1885. 

Porphyry. 

Metamor- 
phosed. 

Weinberg,  Upper  Lau- 
sitz,  Prussia. 

V.  Steger. 

V.  Steger, 
cf.  N.  J.,  1887, 
I,  p.  42. 

Porphyry. 

Weinberg,  Upper  Lau- 
sitz,  Prussia. 

V.  Steger. 

V.  St^r, 
cf.  N.  J.,  1887, 
I,  p.  42. 

Porphyry. 

so,       0.06 

Geschberg,  Bl.  Wahlen, 
Prussia. 

Boettcher. 

H.  Grel)e, 
Erl.  G.  Kte.  Pr.,  Bl.  Wahlen, 
p.  33,  1889. 

Augite-orthophyr. 

A1,0,  high. 
Iron  oxides? 
Not  fresh. 

so,       0.17 

Audebom,  Bl.  .Wahlen, 
Prussia. 

Boettcher. 

H.  Grebe, 
Erl.  G.  Kte.  Pr.,  Bl.  Wahlen, 
p.  33,  1889. 

Augite-orthophyr. 

Al,Oa  high. 
Iron  oxides? 
Not  fresh. 

so,       0.27 

Pfeffelbach,  St.  Wendel, 
Harz  Mountains. 

Hesse. 

K.  A.  Lossen, 
Jb.  Pr.  G.  L.-A., 
X,  p.  316,  1892. 

Augite-syenite- 
porphyry. 

Not  fresh. 

SO,       0.39 

Neuwerk,  Harz  Moun- 
tains. 

Steffen. 

K.  A.  Lossen, 
Jb.  Pr.  G.  L..A., 
VI,  p.  213,  1886. 

Augite-orthophyr- 
mandelstein. 

Not  fresh. 

Zalas,  n.  Cracow, 
Galicia. 

R.  Zuber. 

R.  Zuber, 
Jb.  Wien.  G.  R.-A., 
XXV,  p.  745,  1885. 

Porphyry. 

KERATOPHYRE. 

Shelbume  Point,  Bur- 
lington, Vermont. 

Morrison. 

Kemp  and  Marsters, 
B.  U.  S.  G.  S.,  107, 
p.  20,  1893. 

Bostonite. 

Indian  Point,  Upper 
Chateaugay  Lake, 
New  York. 

A.  S.  Eakle. 

A.  S.  Eakle, 
A.  G.,  XII, 
p.  34,  1893. 

BoBtonite. 

so,        0.76 

Baraboo,  Wisconsin. 

C.  F.  Austin. 

S.  Weidmann, 
B.  Un.  Wise.,  Sci.  Ser., 
I,  p.  47,  1895. 

Quartz-keratophyre. 

Mehaigne,  Belgium. 

A.  F.  Renanl. 

Vall^e-Poussin  and  Renard, 
cf.  N.  J.,  1899, 
II,  p.  65. 

Keratophyre  tuff. 

T^ike  Maena,  Gran, 
Norway. 

V.  Schmelck. 

W.  C.  Brogger, 
Q.  J.  E.  S., 
L,  p.  26,  1894. 

Bostonite. 

Not  fresh. 
Maenaite  in  Eg. 

Kg.     Ill,     p. 

207,  1899. 

Kupferberg,  Wipper- 
furth,  Westphalia. 

Bomer. 

0.  Mugge, 
N.  J.  B.  B., 
VIII,  p.  606,  1893. 

Keratophyre. 

S           trace 

Schameder,  Westphalia. 

Bomer. 

0.  Mugge, 
N.  J7B.  B., 
VIII,  p.  667,  1893. 

Keratophyre  tuff. 
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No.       ,     8iO,    1    Al,(),       Fe^Os        Fe()       MgO     CaO      Na.0      K,0    :  H/)-  'iLO- 


8 
B4.  V 

9 

A2.II 

10 

A4.  IV 

11 

B4.V 

12 

A4.IV 

13 

A4.  IV 

14 

D4.  V 

15 

A4.  IV 

16 

C4.  V 

17 

C4.  V 

18 

C3.  V 
19 
C3.  V 

20 

Bl.  V 
21 

04.  V 
22 

D4.  V 
23 
C4.  V 

24 

C4.  V 


75.  60  ,     13.  46  1       3.  14        n.  d.      0.  61  ,  0.  25       0.  79       2.  71 


73. 62        1 1.  87  i       0.  H*>         1.  21      0.  87     3. 1 1        0.  37       3.  25 


2.75!  


2.62 


72.  a3        14. 92         2.  2.s        n.  d.      0.  32     2.  U7       2.  S7        1 .  46  !       2.  (K) 


72.:iS       n.m  \      2.83        n.  (I.     trace     1.  lu       3. (44        1.37 


71.00       17.49 


2. 55        n.  d.      0.  87 


70. 10       18. 93  ;       2.  (i2        n.  d.   ,  0.  41 


65.53       22.75  '■      1.79        n.  d.     0.18 


1.87 


C-0,     TiO^  ,  PjOfi    MnO  i    Sum    '  Sp.  gr. 


2.42 


1.23 


I 


I 


I  I 

'.  I 

0.06  i  0.07  I 

!  I 

I  ' 

i 
I 


99.31 


2.638 


100. 33  ,  2.  695 


100.  27  i  2.  676 


1.23  I  i  1.69  '    99.74 


0.25        1.45       .3.30  :       2. 9() 


0.3S       2.75        1.93         2.70 


0.26       0.74  I     3.16         3.51 


I 


i).  15    trace  i  i 


fU.04       20.98  1       3.15        n.  d.  '1.17     0.39       0.43       5.22         3.94 


m.O^       25.14 


1.23        n.  d.      0.36     -0.68       5.79'     1.81,       2.:^) 


54.38       32.70  i       1.86        n.  d.   '  0. 20  ,  0.  :i5  '     1.:^)       5.40         4.22 


49.38  '     22.31 


70. 92 


3. 60       10.  96     3.  ,35  \  trace       4. 16  >     0.  59         4. 50 


14.62         3.74         0.61      0.43  11.75       5.00       2.38         l.(iO 


76.23'  15.11  n.  d.      0.12     O.m       5.  ^S  '     1.90  i       1.17 


74.92 


1.3.21  ;      0.87        n.  d.  ,  0.71     0.40       4.92 


74.27       13.59:       2.03        n.  d.   ,1.32     0.73       4.66 

1 


71.39 


70.50 


10.20;       6.52        n.  d.      0.91      0.61       5.28 


15.90         1.03        n.  d.      1.42      1.57       4.  IK) 


i).m  ,       3.57 


O.Sl   '       1.42 

I 


2.  21 


1.94 


2.  70         1.  21 

1  I 

I  I 


trace     0. 35 


'  trace     0. 38 


100. 02 


100.17 


97. 92 


99.70 


100.36 


llX).  41 


0.  S3       99.  82 


0.  :J8     0.  25     101. 68 


KK).  41 


99.  26 


98.83 


99.  07 


99.  23 


2.651 


2.684 


2.662 


2.711 


.670  j 


2.638  . 


2.742  . 


2.740 


^ 
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Inclusive. 


Locality. 


Analyst. 


Reference. 


i  Steimel,  Westphalia.       !  Bonier. 

I 

SO3      0.20        I  Steimel,  Westphalia.       j  Gremse. 
I 
i 
I  Hofolke,  Westphalia.      !  Bonier. 

S  trace       '  Wiebelsaal,  Westphalia.     BOmer. 

i  i 


Kromel,  n.  Schanieder,  !  Bijmer. 
Westphalia.  | 


0.14 


steimel,  Westphalia.  B<"»mer. 


Ziischen,  Westphalia,      i  Bomer. 


Steimel,  Westphalia. 


Kupferberjj,  Wipper- 
fiirth,  Westphalia. 


Siesel,  n.  Pasel,  West- 
phalia. 


Kupferberg,  Wipper- 
fiirth,  VVestphalia. 


Bomer. 


B<jmer. 


Bi>mer. 


Bomer. 


Near  Prem  yslan ,  Moldan    K  olar . 
Thai,  Bohemia. 


Ai'-Danil,  Crimea, 
Russia. 


Monastery  St.  George, 
Crimea,  Russia. 


Monastery  of  St.  George, 
Crimea,  Russia. 


A.  Lagorio. 
A.  Lagorio. 
A.  Lagorio. 
Seragoz,  Crimea,  Russia.     A.  Lagorio. 


Cape  Parthenit,  Crimea, 
Russia. ' 


A.  Lagorio. 


O.  Miigge, 
,       X.  J.  B.  B., 

VIII,  p.  657,  1893. 

O.  Miigge, 
,      N.  J.  B.  B., 
!      VIII,  p.  (iol,  1893. 

I  O.  Miigge. 
'      X.  J.  B.  B., 

VIII,  p.  691,  1893. 

O.  Miigge, 
N.  J.  B.  B., 
j       VIII,  p.  616,  1893. 
I 

O.  Miigge, 
,       N.  J.  B.  B., 
1       VIII,  p.  668,  1893. 

'  O.  Miigge, 

!      N.  .T.B.  B.,. 

VIII,  p.  651,  1893. 
I 

'  O.  Miigge, 
'       X.  J.  B.  B., 
I      VIII,  p.  676,  1893. 

O.  Miigge, 
N.  J.  B.  B., 
j      VIII,  p.  a51,  1893. 

;  O.  Miigge, 
I      N.  J.  B.  B., 

Vm,  p.  606,  1893. 


O.  Miigge, 
,      N.  J.B. 


B., 


VIII,  p.  622,  1893. 

O.  Miigge, 
N.  J.  B.  B., 
VIII,  p.  606,  1893. 

J.  Klavana, 
cf.  N.  J.,  1898, 
I,  p.  485. 


Author's  name. 


Remarks. 


Keratophyre  tuff. 


Keratophyre  tuff.        Not  fresh. 


I  Keratophyre  tuff. 


Kugel-porphyr.  MnO  high. 


Keratophyre  tuff. 


Keratophyre  tuff. 


I 


A.  Lagorio, 
Guide  Exc.  V 
XXXIII,  p. 

A.  lagorio, 
Guide  Exc.  V 
XXXIII,  p. 

A.  Lagorio, 
Guide  Exc.  V 
XXXIII,  p. 

A.  I^orio, 
Guide  Exc.  V 
XXXIII,  p. 

A.  lagorio. 
Guide  Exc.  V 
XXXIII,  p. 


II  Cong.  G.  Int., 
27,  1897. 


II  Cong.  G.  Int., 
27,  1897. 


II  Cong.  G.  Int., 
27,  1897. 


II  Cong.  G.  Int., 
27,  1897. 


II  Cong. G.  Int., 
27, 1897. 


Keratophyre  tuff. 


Keratophyre  tuff. 


Keratophyre.  1  Al^Oj  high. 


Quartz-keratophyre.    Altered. 

AlA  high. 


Spherulitic  kerato- 
phyr. 


Felsophyrite. 

Keratophyre. 

Keratophyre. 

Keratophyre. 

Taurite. 

Keratophyre. 


Altered? 
No  CaO? 
A1,0,  high? 


d;^; 


MiShTl}. 


h^         J^' 


i^'        H-v         >i.'.*—    '.•         T;-        Iv        >i^'        *ni-       ??• 


.  '^         :,.  »• 


xrmy        ^.  ^     i:.  *Mt 


i--.*'  f'  #     ^         • 


1 "     j»*  { : 


y^   ,  •'  " 


:  *• 


n».  ' 


■#    i*-        .'.  x:-         /•  '^ 


I<*i.(# 


IH.iM1>  !K 


•.f««  .  J     Of!' 


.0»        ..'*'■ 


HH.« 


«^..  >•■ 


•>      -■.*j^      .^.  !♦-       • . ->     :  ;:. 


IKK. 


tr  -'   '^^  4:  :'i.4'. 


'  -i 

4 

/^t 

- 

h 

M 

'■• 

h 

A/ 

ji 

/ 

A.. 

III 

h 

h^ 

V 

'4 

H* 

V 

ht 

m 

V 

n 

Ai 

iV 

J:.' 

iif 

\ 

i:\ 

r*. 

iV 

M 

t-i. 

IV 

,  •/'  '.t^  I    »... 


1    <.  .>i      .    r:-.        '■ 


,  'J*-  1// 


J,  n 


uw*     I  >y.i        .->'      -J.iA'       ».  iii»    J.w* 


hi  I..       ;.,  ,»'        4  /,  .   r/    '■:  *t4     t.rA       .  :a      'i.ti        :.<*:' 


,^,  \^       ,«,  0/        I.  ^/        li  i\      <»;'.♦    <»  ;/^      :  </;i     x\.\>        3.^ 


j.  «/iy.  ;^J        .!./<>/  :  'ai,         J.^v     •■/  V;5      J.'#;       4.4*;       :j.<>4         :j.  4*> 


iAi  4'^         i«/./^>  «i   J*;  ii   'J        '/   i'^      2^  4.V        2.  J'^        V,.H4  a.>/ 


i^)  :j*/       *'J   ;i'^         7  r.^         u  *\       i.*iti     h  *fl       «/.  J7       :'/.*iO         h,*\. 


hh.:iU       'Ml.t^t*         4  ih         h.'i.      i.J*/     Z.  J^/       4.iJ        ;5.'.M  />.H7 


hH.  i ,>      :r;f .  :.m        j  .  m      it .  •!     i/ii^'-     :^  <'/      «>.  u-i      «j.  ij:i        1 .  7u 


imii        illUi  l.Uh         ll.&J     Hi'*      I    i't       i^,hf,       -I.  11  'J.  OH 


liJ.Ol         IH.-IO 


)<>\ 


O.Mf     IMM      i.iH        7.  :m  ,     -1.70         :(.(M) 


}^ 


w.fs: 


W-.  HI' 


U.  •il*      I',  75    tr»».it      HH'.  5^ 


<».  r;     M.  7y     IJ.C     l<«'-*>3 


103. 4« 


traw    irmof       W*.  71 


101-92 


lOU.  .>3 


100. 52 


0.  M  0. 08     101. 41 


0. 45 


;  trace     101.25  |  2.562 

;     200 
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Inclusive. 

X       0.97 
S        1.87 


Locality. 

Analyst. 

Reference, 

Author's  name. 

Huirs  Cove,  Ck>nanicut 
Island,  Rhode  Island. 

L.  V.  Pireson. 

L.  V.  Pirsi?on, 
A.  J.  S.,  XLVI, 
p.  375,  1893. 

Minette. 

1 

Franklin  Furnace,  Sus- 
sex County,  New 
Jersey. 

L.  G.  Eakins. 

J.  P.  Iddinjss, 

B.  U.  S.  0.  S.,  150, 
p.  238,  1898. 

Minette. 

Weissenburg,  Weiler, 
Elsass. 

G.  Linck. 

G.  Linck, 
Abh.  (i.  Kte.  E..L.  Ill,  Pt.  I, 
p.  55,  1884. 

Minette. 

Kapelle,  Weiler,  Elsass. 

G.  Linck. 

G.  Linck, 
Abh.  G.  Kte.  E.-L.  III.  Pt.  I, 
p.  57,  1884. 

Minette. 

Remarks. 


Not  fresh. 


Probably  in  etin- 
dase,  if  TiO, 
and  PjOj  were 
determined. 


TRACHYTK. 


80,         0.18 
LisO       none 


FeSj 
Cue 


2.21 
trace 


X  0.40 

80»  0. 10 

8rO  trace 

Li«0  trace 

X  0.40 

SOs  0.08 

Li«0  trace 


Devil's  Pathway, 
Montana. 


Little  Sage  Creek, 
Montana. 


Bozeman,  Montana. 


Fort  Ellis,  Montana. 


Marsh  Creek  Vallej', 
Idaho. 


Two  Ocean  Pass,  Yellow-  I 
stone  National  Park. 


Los  Cerillos, 
New  Mexico. 


Puente  del  Inca, 
Cord,  de  Mendoza, 
Argentina. 

Newtownhead, 
Coimty  Waterford, 
Ireland. 

La  Quenille, 
Mount  Dore, 
Auvergne. 

Bruhl  Thai, 
Laacher  See, 
Rhenish  Prussia. 


I  Laacher  See,  Rhenish 
i      Prussia. 


Block  in  Tuff,  Dachberg, 
Rhongebiiige. 


Block  in  Tuff,  Dachberg, 
Rhongebiiige. 


J.  E.  Whitfield.       G.  P.  Merrill, 
I      A.  J.  S., 

XXXII,  p.  202,  1886. 


J.  E.  Whitfield. 


F.  W.  Clarke. 


F.  W.  Clarke. 


J.  E.  Whitfield. 


J.  E.  Whitfield. 


F.  W.  Clarke. 


R.  Muller. 


Jones  and   Rob- 
inson. 

E.  Bon  jean. 


W.  Bruhns. 


W.  Bruhns. 


Knoevenagel. 


Deicke. 


G.  P.  Merrill, 

A.  J.  8., 

XXXII,  p.  202,  1896. 

A.  C.  Peale, 

B.  IT  S.  G.  S., 
148,  p.  141,  1897. 

A.  C.  Peale, 
B.  U.  8.  G.  S., 
148,  p.  141,  1897. 

G.  P.  Merrill, 

A.  J.  S., 

XXXII,  p.  202,  1896. 

J.  P.  Iddings, 

B.  r.  S.  G.  S., 
148,  p.  132,  1897. 

Diller  and  Clarke, 

B.  U.  8.  G.  S.. 
42,  p.  43,  1887. 

A.  Stelzner, 
Btr.  G.  Arg.  Rep., 

I,  p.  183,  1885. 

F.  R.  C.  Ree<l, 
Q.  J.  G.  S., 
LVI,  p.  686,  191X 

E.  Bonjean, 

C.  R., 

XXVIII,  p.  1097, 1899. 

W.  Bruhns, 
cf.  N.  J., 
1892,  II,  i>.  418. 

W.  Bruhns, 
cf.  N.  J.,  1892, 

II,  p.  418. 

F.  Rinne, 

Jb.  Pr.  G.  L-A., 
VII,  p.  20,  1887. 

F.  Rinne, 
Jb.  Pr.  G.  L-A., 
VII,  p.  21,  1887. 


Trachyte-ol)6idian 
dust. 


Trachyte-obsidian 
dust. 


Volcanic  dust. 


Volcanic  dust. 


Trachyte-obsidian 
dust. 


Trachyte  tuff. 


Trachvte. 


Trachyte. 


Trachvte. 


Trachvte. 


Trachj'te  pumicn?. 
Trach^'te  pumice. 
So<ia-trachyte  (?) 
Soda-trac!hyte  (?) 


Not  fresh. 


Sum  high. 


Alkalies  low. 


Kot  fresh. 


AlA  high? 
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No. 

^\,0 

AUU, 

Y^,i\ 

Fel* 

M|f() 

CaO 

ya.n 

H,()-    !h/)—    CO, 

1 

TiO, 

P.Os 

MnO 

Sum      Si),  gr. 

15 
B4.  V 

54.  oH 

2LS.5 

4,87 

"■"■ 

o.m    i.m 

:l.")l 

8.47 

none 

100.  87  [ 

16 
B4.  V 

»  m.  TO 

1!^.  7*1 

9,21) 

K2(»      1.M2 

1^40 

4.r>:^ 

0.99 

1 
trace 

100.64 

17 

A4.  IV 

1 

60.17 

17.40 

10.  20 

n.  .!. 

tra*'<f     .'1  .>7 

4.2*; 

4.<i4 

0.43 

1 
trace 

100.  59 

2.666 

18                1 

1 

B4.V 

59. 80 

18.  .SO 

7.10 

11.  (I. 

trace     4.  M) 

4.47 

3.  50 

1.S5! 

1 
trace 

; 
99.  32  ,  2. 509 

19  •             1 

B4.  V              ! 

1 

i  58.  20 

21.40 

S.60 

n.  il. 

trace     4.  oO 

1.42 

I 

6. 

22 

trace 

ltX).34 

20 
B4.  V 

1 

55.80 

20.00 

10.  80 

n.  d. 

trace  '  5.22 

3.  (X) 

5.  20 

1 
0.58, 

1 

100.  60  , 

1 

21 
B4.  V 

67.  SO 

20. 

75 

n.  d. 

1.  ai     2.  <« 

2.  To 

4.«0 

O.'M  1 

1 

99.42  1  2.541 

22 

D8.  V 

6:^.  22 

16.26 

1.41 

3.84 

1.25  1  4.75 

2.  42 

4.18 

1.S7 

!       , 

j  1.07    trace 

100.  27  1  2.  481 

23 
D3.  V 

6:^.  26 

16.  a5 

1.04 

6. 13 

1.2t) 

5. 50 

1.62 

3.18 

1.57 

0.51 

0. 14 

100.  29     2.  416 
1 

24 

D4.  V 

1 

59.  m 

27.  27 

n.d. 

3.16 

1 
n.  d.  1  3. 99 

1.11 

1.6.5 

3. 38 

0.14 

100. 06 

25 
D3.  V 

57. 97 

17.  r>5 

0.6:^ 

7.50 

1 
1.71   i  5.53 

1.50 

5.  31 

1.82 

0.  42 

0.09 

100. 13 

2.451 

26 
D2.  V 

55.44 

18.  (K) 

2.m) 

4.48 

4.75 

6.76 

1.79 

6.6:^ 

0.25 

1 
0.16    trace 

1 

100.  75     2.  700 

27 
B4.  V 

60.76 

20.08 

4.46 

n.d. 

trace     2. 07 

5.  70 

6.31 

1.37 

1 

100.  75 

28 
C4.  V 

59. 65 

17.82 

4.46 

n.d. 

0.  61     2.  ;i5 

1 

5. 1*5 

7.2^) 

n.  d. 

99.01 

29 
D4.  V 

59. ;« 

18.40 

4.33 

n.  d. 

1 
0. 57     2.  24 

5.  42 

rt.68 

0.24 

tnu»e 

0.:w 

1 
98.  48  1 

1 

30 
D4.  V 

59.  :u 

18.48 

4.59 

n.d. 

0.77 

2.54 

5.12 

6.75 

n.  d. 

0.19 

0.  31 

1 
98.90  1 

1 

31 
D4.  V 

59. 17 

18.65 

4.50 

n.d. 

0.59 

2.62 

4.82 

7.12 

0.81 

0.20 

98.^5 

1 
32 

D4.  V 

58. 18 

18.29 

4.6:i 

n.d. 

1 
0.(J8  i  2.47 

5.27 

6.93 

0.25 

0.27 

97.87 

33    •           ' 

1 

D4.  V 

i  57.  68 

22.15 

4.74 

n.d. 

1 

2.04 

12.06 

n.d. 

1 

■  0. 12 

trace 

101.06 

2.613 

1. 

42 
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Inclusive. 


Cl 


Ci 


Cl 


Cl 


Cl 


Cl 


Cl 


0.88 


0.84 


Locality. 


Analyst. 


Reference. 


Author's  name.      |       Remarks. 


Schiffenbeiv,  Giessen,     i  F.  Roth. 
Hesse.  ! 


Fintaer  Straz,  Eperies     :  Steiner. 
Mountains,  Hungan'.  I 


Krivi  Javor,  Eperies  Steiner. 

Mountains,  Hungary. 


Klanzura,  Eperies  Steiner. 

Mountains,  Hungary.  | 


Jo.«e£stollen,  Dubnik,         Steiner. 
Hungary. 


Sosufalu,  Eperies 
Mountains,  Hungary. 


Monte  Amiata,  Tus- 
cany, Italy. 


Steiner. 


I 


A.  I^^rorio. 


Torre  Alfina,  Lake  Bol-    |  L.  Riccianli. 
sena,  Italy.  I 


San  Lorenzo,  Lake  Bol-     L.  Riccianli. 
sena,  Italy.  i 


Valle  Vidona,  n.  Lake 
Bolsena,  Italy. 

Bolj?ena,  Italy. 


Fontana  Fiescoli, 
Viterbo,  Italv. 


Prociila  Island,  Bay  of 
Nai)les,  Italy. 


Below  St.  Elmo,  Naples, 
Italv. 


L.  Riccianli. 


L.  Riccianli. 


F.  Roth, 
cf.  N.  J.,  1892, 
ri,  p.  418. 

S.  Roth, 
F    K 
XIV,"  p.  5.3:^1884. 

S.  Roth. 
F.  K., 
XIV,  p.  540, 1884. 

S.  Roth, 
F   Iv 
XIV,''p.  544, 1884. 

S.  Roth, 
F   K 
XIV,''p.  547, 1884. 


S.  Roth, 
F.  K., 
XIV,  p.  541, 1884. 

A.  Lagorio, 
T.  M.  P.  M., 
VIII,  p.  458,  1887. 

C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  93. 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  93. 


C.  Klein, 
Sb.  Berl.  Akad., 
'       1888,  p.  101. 

! 

I  C.  Klein, 
I      Sb.  Berl.  Akad., 
1888,  p.  97. 


H.S.Wasnington. '  H.  S.  \Va.shington, 
I      J.  G., 

IV,  p.  837,  1896. 


A.  I.Agorio. 


G.  Freda. 


Monte  Santo,  Naples,      j  G.  Fretla. 
Italv. 


0.81       j  Rione  Amedeo,  Naples,  i  G.  Freda. 
'       Italv.  ! 


0. 17       I  Rione  Amedeo,  Naples,  !  G.  Freda. 
I      Italv.  ' 


0.89       ;  Monte  Santo,  Naples,      |  G.  Freda. 
Italy.  ' 


0.85 


&ant*  Elmo,  Naples, 
Italy. 


L.  deir  Erba. 


A.  Lagorio, 
T.  M.  P.  M., 
VIII,  p.  475,  1887. 

G.  Freda, 
cf.  N.  J., 
1892,  II,  p.  255. 

G.  Freda, 
cf.  N.  J., 
1892,  II,  p.  255. 

G.  Fre<la, 
cf.  N.  J., 
1892,  II,  p.  255. 

G.  Freda, 
cf.  N.  J., 
1892,  II,  p.  255. 

G.  Freda, 
cf.  N.  J., 
1892,  II,  p.  255. 

L.  deir  Erba, 
cf.  B.  Com.  G.  Ital., 
XXII,  p.  105,  1891. 


Trachyte-pumice,      i  Not  fresh. 


Amphilx>le- 
trachyte. 


Amphibole- 
trachvte. 


Amphib<»le- 
trachvte. 


Augite-trachyte. 

Augite-trachyte. 

Trachyte. 

Oli  vine-trachyte. 

Olivine-trachyte. 

Trachyte  tuff. 

Trachyte. 

Ciminite. 

01)sidian. 

Trachyte  scoria. 

Trachyte. 

Trachyte. 

Trachyte. 

Trachyte. 

Sanidinite. 


j  Al^Oj  high  or 
I      alkalies  low? 


No  MgO? 


No  MgO? 


ALO,  high. 
Alkalies  not 
separated. 
No  MgO? 

AlA  bigh. 
No  MgO? 


Alkalies  low? 


Alkalies  low^. 
Calc.  with  19.4 

per  cent 

quartz. 

Alkalies  low. 
Calc.  with  23.3 

percent 

quartz. 

ALO,  high. 
Alkalies  low. 


Alkalies  low. 
Cf.  No.  1,  vul- 
sinose. 

AljOs  high  and 
MgO  low. 

Cf.  Ko.  5,  cim- 
inose. 

Al^O,  high. 
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No.       I    Sip,        A1,0,   I   FcjOs    !    FeO      MgO  |  CaO 


34 

A4.IV 

35 

B4.V 

36 

B4.V 

37 

C4.  V 

38 

D4.V 

39 

A8.  Ill 

40 

C3.V 

41 

(M.V 

42 

C4.V 

43 

Ci.V 

1 

D4.  V 

2 

A4.  IV 

3 

D2.  V 
4 

D2.  V 
5 

B4.  V 


[  i  59. 48 
i  71.5 
60.2 
61.49 
65.5 
63.63 
l  70.34 
61.38 
60.69 
52.18 


I  I 

I 

I  16.  87  I       8. 55 

'  I 


16.9 


n.  d.  I  2.  30  1  5. 29 


n.  d.  ,0.3       1.2 


10.2 


20.82 


20.0 


17.99 


10.13 


20.60 


11.9    I     n.  d.  '  2.9       6.1 


Na,0      K,0      H,OH-    H,0— •   CO,     TiO,     PA    MnO      Sum     j  Sp.gr. 

I  I 


3.79 


H.5 


6.0 


3. 85  I      n.  d. 


2.8 


3.1     '      n.  d. 


I 


5.03        n.  d.  ^  0.51  I  1.98  |    8.10  '     7.03  j      n.  d. 


5.0 


n.  d.      2.6       0.7         0.4     I     7.0     I      0.8 


5. 84  I     trace  i  none     4.  21  I    4.  25  I     8. 81 


0.15 


0.56 


2.57 


4.02  I  1.7^  ,  5.18  '     5.01        2.06  I       2.14 

I  I 


17.  75         3.  83  I 


20.00 


n.  d.     0. 40  1  2.  IS  I     9.  70      none 


n.  d.  •  1.43     1.20  I  18.10      trace 


5.00  I      n.  d.  I  1.03  '  4.92 


14.57  I     2.30 


1.98 


0.79 


n.  d. 


NEPHELITF^SY^ENITE. 


50. 36       19.  :W         6. 94 


52. 10       19. 86         5. 94 


I  ■  i  I 

n.  d.  .  n.  d.     8.  43       7.  64  '     7. 17  j       3. 51 


n.  d.      2.  35     0.  25       7.  82  ^  10. 05 


54. 17       23.  25         0.  69  |       2. 95     0. 48     2. 02  .     6.  33       6. 19 


1.43 


0.17 


I 


52.  as       22.34  1.13 


1.68  10.67     2.09,     8.44       5.16         1.79 

I  I  ■  ! 


.55.41        19.84         9.50        n.  d. 


n.  d.     8. 86       5. 97       5.  29  j      n.  d. 


1  ! 


100. 13 


99.6 


100.2 


1 


trace 


0.03     0.01  I  100.0 


102.0 


I  I 


I  1 


I  I 


0.69 


1.19 


1.21 


100. 57 


2.307 
(pow- 
der) 


101.18  I  2.525 


100.00 


100.00 


11X).00 


2.590 


1. 14  '  0. 98 


I 


0.41  i     98.80 


99.80 


0. 16  I     98. 53 


1.  32  .  0. 99 


0.41  '     98.00 


I 


99.87 
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Inclusive. 


Ix>cality. 


Analyst. 


Grotta  dei  Palizzi,  Vul-  ,'  Heidepriem. 
cano  Island,  Italy. 


Capo  Rosso,  San  Pietro,  |  S.  Bertolio. 
Sardinia. 


Acqua  Fredda,  Siliqua,      S.  Bertolio. 
Sardinia. 


Golahara  River,  .r^rvia.  i  A.  B.  Griffiths. 


San  Miguel, 
Azores  Islands. 


Bondi,  Svdney,  New 
South  Wales. 


1 


Tawheterangi,  Hauraki 
Penins,  New  Zea- 
land. 

Lyttleton  Crater,  New 
Zealand. 


Lyttleton  Crater,  New 
Zealand. 


Lyttleton  Crater,  New 
Zealand. 


8.  Traverso. 


A.  Liversidge. 


W.  A.  McLeod. 


Geological  Sur- 
vey of  New 
Zealand. 

Geological  Sur- 
vey of  New 
Zealand. 

Geological  Sur- 
vey of  New 
Zealand. 


Reference. 


A.  Bergeat, 
Abh.  Munch.  Ak.. 
XX,  p.  166,  1899. 

S.  Bertolio, 
B.  Com.  G.  Ital., 
XXV,  p.  418,  1894. 

S.  Bertolio, 
B.  Soc.  G.  Fr., 
XXIII,  p.  454,  1895. 

A.  B.  Griffiths, 
Q.  J.  G.  S., 
XLII,  p.  566,  1886. 

S.  Traverso, 
Gior.  Min., 
V,  p.  197,  1894. 

A.  Liversidge, 
J.  R.  Soc.  N.  S.  W., 
XX,  p.  235,  1887. 

,  W.  A.  McLeod, 
!      Tr.  N.  Z.  Inst., 

XXXI,  p.  490,  1899. 

H.  Filhol, 

III,  p.  115,  1885. 


H.  Filhol, 

III,  p.  115,  1885. 


H.  Filhol, 

III,  p.  115,  1885. 


Autht)r'8  name. 


Glivine-trachvte. 


Remarks. 


i  Traiihvte. 


Trachvte. 


Trach\'te. 


Augitic  trachyte. 


l*imiice. 


I 


Ilomblende- 
trachvte. 


Soda-trachvte. 


ScKia-trachvte. 


I 


Soiia-trachvte. 


Floated  block. 


*Silicified?" 


Alkalies? 


Alkalies? 


Alkalies? 


NEPHELITE-SYENITE. 


Beemerville,  Sussex 
County,  New  Jersey. 


Pov'os  d€|  Caldas,  Minas 
Geraes,  Brazil. 


Mount  Wichniowaia, 
East  Urals,  Siberia. 


Lake  Ilmen,  Siberia. 


Aiibert's  Graphite  Mine, 
Botolgolskij-Golez, 
Siberia. 


F.  W.  Love. 


J.  Machado. 


Bouniakow. 


Bourdakow. 


Alexejew. 


J.  F.  Kemp, 
Tr.  N.  Y.  Acatl., 
XI,  p.  65,  1892.  I 

J.  Macha<lo,  i 

T.  M.  P.  M.,  I 

IX,  p.  342,  1888. 

A.  Karpinskv,  ! 

Guide  Exc.  VII  Cong.  G.  Int., 
V,  p.  22,  1897.  I 

A.  Karpinsky,  I 

Guide  Exc. VII  C-ong.  CJ.  Int.,  > 
V,  p.  22,  1897. 

L.  Jacrzewski, 
cf.  N.  J.,  1901, 
II,  p.  75. 


Nephelite-syenite. 


Nephelite-syenite. 


Miascite. 


Miasi'ite. 


Nephelite-syenite. 


C'Omplete  in 
separate.  » 


Calculated  from 
two  partial 
analyses. 

Cf.  No.  38, 
miaskose. 


Cf.  No.  38, 
miaskose. 


Contains  graph- 
ite. 


14128— No.  14—03 2G 
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No. 


1 

A4. 

IV 

2 

A4. 

IV 

3 

A4. 

IV 

4 

B4. 

V 

5 

A4. 

IV 

6 

A4. 

IV 

7 

A4. 

IV 

8 

A4. 

IV 

9 

A4. 

IV 

10 

A4. 

IV 

11 

Al. 

I 

12 

A4. 

IV 

13 

C4. 

IV 

14 

D4. 

V 

15 

D3. 

V 

16 

B2. 

III 

17 

D3. 

V 

18 

B8. 

IV 

19 

A4.IV 

20 

C2.1V 

SiO, 


44.50 


58.98 


58.94 


.  58. 65 


58.  58 


AljOs   1   Fe,Os       FeO 


MgO 


22.96         6.84        n.  d.  1  1.65 


16. 0:^        n.  (1.         8. 27  I  tra<!e 

'  i 


18.11  ,      n.  <i.         6.31    tra(?e 


16.45  ,      4.08  '     n.  d.  [trace 


CaO     Na,0  I    K,0   !  H,0-f  'h.O-J  00,     TiO,  i  PA    MnO 


8. 65       6. 70  I     4. 8:^  I       2. 06  '  I 


I 


17. 19        n.  d. 


'i  58.56  ;     18.14  '      n. 


58. 38  I     20. 40        n.  d. 


I  \  57. 45  I  20.  38  n.  d. 

i  I 

56.34  1  21.06  I  n.d. 

55.60  19.71   ,  n.d. 


7.69  jnone 


7. 32  I  none 


1.11       8.28 


0. 57       7. 56 


3.  78       8. 92 


0. 88       9. 26 


4.90         2.07     0.51 


6.87 


4.16 


I 


\.m  :  0.09 


2.78     0.29  I 


4.54  ,       1.65     0.09 


I 


1.56  ,     8.49  i     5.28  i       1.01      0.12 


I 


4.42  i  trace  i  1.56       6.23       6.26         2.70 


0.50 


3. 6:^    trace     1 .  84  ,     7. 41       6. 19  I      2.  76     0.  m 


4.21 


5.49 


0.71 


0.86 


3.  34  !     9.  27 


56.74       20.:^         1.06  ,     none  '  0.23 


1.69 


0.57 


8.60 


0.62 


4. 08  '       0. 90  i  0. 07 


I 
4.  88  I       2.  89  i  0.  U 


I 


I 


61.3     I     21.2     •      n.d.  1 


3.  9     I  0.  7     I  0.  2 


10.2 


I  I 


58.70       22.:^         5.08         n.d.      1.: 


3.39  I     5.13 


5. 45 


54.97       25.84         6.29 


n.d. 


1.13     5.21 


55. 90?     22.  70  ,       4.  20  |       n.  <1.  '  0. 96 


53.:^^     21.:^^       2.m       1.7510.6:^ 


4.49  1     3.52 


1.25  !     9.20?     6.78 

i 


1.44     lO.'M       6.13 


n.d. 


n.d. 


n.d. 


0.87 


0.88 


53.09       23.81?:       3.92        n.  d. 


I 
53.  21       22. 02  ,      4. 18  I      n.  <l. 


52. 24       21. 08  !      4. 41        n.  d. 


,'i  57.69  I    20.44 


2.32         1.47 


1.13     1.29  I  10.41 


0.91      1.33     10.37 


0.60     2.68       4.58 


0.  70  '  3. 18       7. 51 


6.  31         0. 67 


6.41  I      0.81 


I 


6.43 


8.33 


4. 74  I      1. 70  I 


1.40 


I  ' 


Sam    I  Sp.  gT> 


99.59 


100. 15 


99.81 


99.11 


99.78 


100.48 


100.45 


100.02 


99.98 


100.06 


13.36  I       1.15  I  O.Sli  I  0.58     0.25 


trace 


trace 


none  |  100.10 


100.2 


2.60 


0.37 


0.40 


101. 38 


101.45 


102.  23 


1.15?   100.04 


I  I 


0.42 


0.29 


0.:i5 


0.66 


0.42 


0.42 


101.  :u 
100.01 

;      I 

I  100.43  I 


I  trat^e 


101.79  I  2.624 

I  I 
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IxK-alitv. 


Analyst. 


ZrOa       0.07 
FeS,       4. 65 


BaO 
SrO 


0.19 
trace 


Li«0       trace 


SO. 


I  Dr.  Thornton'r,  Magnet  | 
:      Gove,  Arkansas.  j 


Annie  Creek,  Black 
Hills,  .South  Dakota. 


Annie  Creek,  Black 
Hills,  South  Dakota. 


Calamity  Gulch,  Black 
Hill8,'South  Dakota. 


Annie  Creek,  Black 
Hills,  South  Dakota. 


Annie  Creek,  Black 
Hills,  South  Dakota. 


Annie  Creek,  Black 
Hills,  South  Dakota. 


Whitetail  Gulch,  Black 
Hills,  South  Dakota. 


Squaw  Creek, 
Hills,  South 


Black 
Dakota. 


Annie  Creek,  Black 
Hills,  South  Dakota. 


Victor,  Cripple  Creek, 
Colorado. 


W.  A.  Noyew. 


Flintennann. 


Flintermann. 


J.  1).  Irying. 


Flintennann. 


Flintennann. 


Flintennann. 


Flintermann. 


Flintennann. 


Flintennann. 


AV.  F.  Hillebrand. 


Megal,  Velay,  France.     I  M.  Boule. 


80a 

Cl 


trace 
0.08 


X  0.34 

80,         0.27 
Cl  0.35 


Roc  Blanc,  Blount 
Dore,  Auyergne. 


Ijsl  Malvialle,  Mount 
Dore,  Auyergne. 


Foia,  Serra  de 
Monchique,  Portugal. 


Foia,  Serra  de 
I      Monchique,  Portugal. 


Foia, 
Serra  de  Monchique, 
Portugal. 

Foia, 
Serra  de  Monchique, 
Portugal. 


Schorenberg, 
I      Eifel,  Rh.  Prussia. 


I  Linsberg, 

Rhongebirge. 


j  E.  Bonjean. 
'  E.  Bonjean. 


i  Student  of  P. 
I      Jannasch. 


I  Student  of  P. 
Jannasch. 


Student  of  P. 
Jannasch. 


Students  of  P. 
Jannasch. 


K.  Busz. 


E.  Muller. 


Reference. 


J.  F.  AVilliams, 

A.  R.  Akr.  G.  S.  1890, 
II,  p.  261,  1891. 

J.  D.  Ir\-ing, 

Ann.  N.  Y.  Acad., 
XII,  p.  272,  1899. 

J.  D.  Irving, 
Ann.  X.  V.  Aca<i., 
XII,  p.  272,  1899. 

J.  I).  Irying, 

Ann.  N.  Y.  Acad., 
XII,  p.  272,  1899. 

J.  D.  Iryine, 
Ann.  X.  Y.  Acad., 
XII,  p.  272,  1899. 

J.  D.  Irying, 
Ann.  X.  Y.  Acad., 
XII,  p.  272,  1899. 

J.  I).  Irying, 

Ann.  X.  Y.  Aca<l., 
XII,  p.  272,  1899. 

J.  D.  Irying, 

Ann.  N.  Y.  Acad., 
XII,  p.  272,  1899. 

J.  D.  Irying, 

Ann.  X.  Y.  Acad., 
XII,  p.  272,  1899. 

J.  D.  Irying, 

Ann.  X.  Y.  Acad., 
XII,  p.  272,  1899. 

W.  C.  Cross, 

B.  U.  S.  G.  S., 
148,  p.  1«2,  181»7. 


Author's  name. 


Remarks. 


Xephelite-i)or- 
phyry. 


Phonolite. 


Phonolite. 


Phonolite. 


Phonolite. 


Phonolite. 


Phonolite. 


Phonolite. 


I 


I 


M.  Boule, 

B.  Sery.  Cte.  (i.  Fr., 
IV,  Xo.  28,  p.  152,  1892. 

E.  Bonjean, 
C  R 
CXXVlII,  p.  1097,  1899. 

E.  Bonjean, 

C.  R., 

CXXVIII,  p.  1097,  1899. 

Kraatz-Koschlau  and  Hackman, 
T.  M.  P.  M., 
XVI,  p.  257,  189<). 

Kraatz-Koschlau  and  Ha4;knian, 
T.  M.  P.  M., 
XVI,  p.  257,  189<J. 

Kraatz-Kos(!hlauand  Hackman, 
T.  M.  P.  M., 
XVI,  p.  257,  189«. 

Kraatz-Koschlau  aiHl  Hackman, 
T.  M.  P.  M., 
XVI,  p.  257,  1896. 


Phonolite. 
Phonolite. 
Altere<I  phonolite. 

Phonolite. 

Phonolite. 

Phonolite. 

Tinguaite-jK)rphyry. 

Tinguaite-iK)rphyry. 


Tinguaite- 
porphyry. 


Tinguaite- 
pon)hyry. 


K.  Busz, 
Vh.Xh.Ver.  Bonn., 
XL VIII,  p.  254,  1891. 

E.  Moller, 
N.  J.  1888,  I 

I,  p.  97. 


Phonolite  tuff. 


Phonolite. 


Sum  high. 
SiO,  and    Xa,0 
doubtful. 

MnO  doubtful. 
Na^Ohigh? 


AljOs  doubtful. 
Sum  high. 


Meanof  3aboye, 
<loubtful  de- 
terminations 
omitted. 
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No.  SiO,    !    A\,(\   '    FejD,   ,     FeO       MgO     CaO  1  Na,0      K/)    j  H,0-f    H,()- 

III  I  I 


21 
B4.  V 

22 

B4.  V 

23 
B4.  V 

24 
B4.  V 

25 
C4.  V 

26 
B4.V 

27 

D4.  V 
28 

D4.  V 
29 

C8.  V 
30 

C4.  V 


56.72       21. 04  I      n.  d.         4.  <iS  '  1.18     4.13  j     4.^3  ,     6.28 


I  ^  56.  47 


\H.m  I      n.  d.  I      5.8:^    trai-e  j  4. 79  !     7.81 

I 


4.87 


I  i  52. 03 


I  50.70 


'  i  '  ' 

20.00  I      n.  d.  5.90     1.52  !  4.42  '     9.  .30  '     5.22 

I  '  1,1 


20.32 


50.69  I     21.85 

I 


50.66       21.18 


n.  d. 


n.  d. 


n.  d. 


49.69 


52.85 


!  \  58.  23 


.  51. 15 


21.05 


4.51   '  2.0J) 


4. 51      0. 25 


5.42  i  2.65 


3.58  '     5.05  ,     «.23 

I 


n.  d.         5.05  I  1.45 


15.50       11.70 

I 


20.90 


3.21 


29.38 


n.  d.      4. 58 


7.77  I  11.28 


7.  72  I     5. 06 


8. 90       4.  22 


7.56 


1.75     0.39 


3.  24 


n.d. 


I 


o.:u 

!  I 


4.59 


n.d. 


6.16 


13.80 


2.83 


3.77 


1.33 


7.54 


5.  23 


n.  d. 


5.88         1.60 


0. 95 


CO, 


TiO,  I  PA 


MnO      Sum 

,  I 


1 


Sp.pr. 


1.74 


I 


1.32  I 


I  5.68 


0.82 


!  2.15  1 


0.22 


0.25 


1.35 


trai'e 


I 


100.00 


100.00 


99.93 


100.00 


100.00 


100.00 


98.68 


102.73 


tnu-e  I  101.36 


100.21 


A4.  IV 
2 

A4.  IV 


B4.  V 
4 

B4.  V 
5 

A4.IV 

•6 
B4.  V 

7 
D3.  V 


50.96 


19. 67         7.  76 


52.16  !     20.14         6.45 


II  1 

55.  22  t     2:^.  :U         2. 16 


LEUCITE-TRACHYTE,  ETC. 


n.d.      0.36     4.38       7. 9(i       6. 77  |       l.:« 


n.d.      1.54     4.64  !     5.73  i  8.12  i       1.39 
'            I              ' 

1  ! 

n.  d.      0.  m     2.  25       3. 14  i  5.  72  i       8. 76 


I 


53.25  I     24.20         3.37  i      n.d.    trace     1.03 


50.95 
52.33 


21.43 


21.42 


59.69  1     16.22 


3. 50  I      n.  d.  I  trac-e 

I 

n.d.         8.14  I  1.97 

I 
I 


1. 93         8. 17  '  2.  72 

I  I 


4.87 


7.88 


5.  73 


6.81  1     6.66 

I  . 


5.48         6.64 

I 

10.20 


4.97 


4.  80  I     1. 03 


I 


2.57 


3.09         1.54 


0.52 


trace 


0.72 


trace 


100.01 


100.17 


101.09 


99.70 


100.46 


100.00 


I  '  I 

'  trace  '  0. 44  '  100.  27 
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PHONOLITE— Continueti. 


Inclusive. 

Locality. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

Kirchberg, 
KaiserHtuhl,  Baden. 

A.  Knop. 

A.  Knop, 
D.  Kaiseretuhl, 
Leipzig,  1892, 
p.  221. 

Phonolite. 

Not  fresh. 

Recalc.  to  100, 
after  deduct- 
ing 3.36  HjO 
and  4.56  Ca, 
CO,. 

Endhalde, 
Kaiseretuhl,  Baden. 

A.  Knop. 

A.  Knop, 
D.  Kaiseretuhl, 
Leipzig,  1892, 

Phonolite. 

Not  fresh. 

Recalc.  to  100, 
after  ignition 
and  deaucting 
6.82  CO.. 

Eichwalde, 
Kaiseretuhl,  Baden. 

A.  Knop. 

A.  Knop, 
D.  Kaiseretuhl, 
I^ipzig,  1892, 
p.  225. 

Hauyne-phonolite. 

Ignited  before 
analysis. 

SO,  not  deter- 
mined. 

Fes, 

1.84 

Schelingen, 
Kaiseretuhl,  Baden. 

A.  Knop. 

A.  Knop, 
D.  Kaiseretuhl, 
Leipzig,  1892, 
p.  239. 

Phonolite. 

TiO,  high. 
Not  fresh. 
4.16     H,0   and 

6.27CaCO,de- 

ducted. 

Oberechaffhausen, 
Kaiseretuhl,  Baden. 

A.  Knop. 

A.  Knop, 
D.  Kaiserstuhl, 
Leipzig,  1892, 

Natrolite-phonolite. 

Not  fresh. 
6.74    H,0   and 

2.00CaCO,de- 

ducted. 

8O3 

1.14 

Herberig, 
Kaiseretuhl,  Baden. 

A.  Knop. 

A.  Knop, 
D.  Kaiseretuhl, 
Leipzig,  1892, 
p.  218. 

Phonolite. 

Not  fresh. 
6.35     H,0    and 

3.07CaCO,de- 

ducted. 

8O3 
CI 

0.41 
none 

Herberig, 
Kaiseretuhl,  Baden. 

n.  Kohler. 

A.  Knop, 
D.  Kaiseretuhl,  Leipzig,  1892, 
p.  224. 

Hauyne-phonolite. 

Sum  low. 
Not  fresh. 

Le  Braidi,  Monte 
Vulture,  Italy. 

Musaio. 

Cf.  W.  Deecke, 
IJ.  J.  B.  B., 
VII,  p.  602,  1891. 

Phonolite.  * 

Greenland  Harbor, 
Kerguelen  Island, 
South  Atlantic. 

(\  Klement. 

A.  Renard, 
Challenger  Reports,  Petr.  Oc. 
Islands,  p.  136,  1889. 

Phonolite. 

Purakanui  Cliffs,  n. 
Dunedin,  New 
Zealand. 

Allen  and  Fitz- 
gerald. 

G.  H.  F.  Ulrich, 
Tr.  Aust.  A.  A.  S., 
Ill,  p.  136,  1891. 

Tinguaite? 

LEUCITK 

TRACHYTE,  ETC. 

8O3 
CI 

trace 
0.25 

Diamond  Jo  Quarry, 
Magnet  Cove, 
Arkansas. 

W.  A.  Noyes. 

J.  F.  Williams, 

A.  R.  Ark.  G.  S.,  1890, 
II,  p.  276,  1890. 

Leucite-syenite. 

Serra  de  Caldas, 
Sao  Paolo,  Brazil. 

F.  AV.  Dafert. 

E.  Hussak, 
N.  J.,  1892, 
II,  p.  149. 

Leucitophyre. 

SO3 

Cl 

trace 
0.14 

Bell,  Laacher  See, 
Rh.  Prussia. 

• 

K.  Busz. 

K.  Busz, 
Vh.  Nh.  Ver.  Bonn.. 
XLVIII,  p.  265,  1891. 

Leucitophy  re- 
pumice. 

Not  fresh. 
A1,0,  hieh? 

Cl 

trace 

Rieden,  laacher  See, 
Rh.  Prussia. 

K.  Busz. 

K.  Busz, 

Vh.  Nh.  Ver.  Bonn., 
XLVIII,  p.  246,  1891. 

Leucite-phonolite 
pumice. 

Not  fresh. 
A1,0,  high? 

Cl 

trace 

Rieden,  Laacher  See, 
Rh.  Prussia. 

K.  Busz. 

K.  Busz, 
Vh.  Nh.  Ver.  Bonii., 
XLVIII,  p.  244,  1891. 

Leucitophyre 
pumice. 

Not  frenh. 

Oberrothweil, 

Kaiseretuhl,  Baden. 

A.  Knop. 

A.  Knop, 
D.  Kaiseretuhl,  Leipzig, 
1892,  p.  ^29. 

Ijeucitc-phonolite. 

Not  fresh. 

7.00  H,0  and 
4.30  CaCO, 
de<lucted? 

S03 

Cl 

0.64 
trace 

Proceno,  n.  I.ake 
Bolsena,  Italy. 

L.  Ricc*ianli. 

C.  Klein, 
Sb.  Berl.  Akad.,  1888, 
p.  113. 

Leucite-phonolite. 

Alkalies  low 
calc.  with 
21.5  quartz. 
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No. 


1 

A4.  IV 

2 

A4.  IV 

3 
m.  V 

4 

Al.  I 
5 

Al.  I 

6 

Al.  I 

7 

Al.  I 
8 
Al.  I 

9 

A3.  Ill 
10 

A2.  II 
11 
A4.  IV 

12 

A4.  IV 
13 
A4.  IV 

14 

D3.  V 
15 

A4.  IV 
16 

C2.  IV 
17 

C4.  V 
18- 

A4.  IV 

19 

C4.V 


SiO,    ,   AljOs 


Fe/),  I     FeC) 


MfK) 


1 


56. 69  '     15. 48  I       6.  22  I      ii.  d.     6. 53 


I 


56. 18 


57. 50 


60.26 


59.76 


58. 43 


22.  79 


n.d. 


23.44 


15.  73 


14. 45 


17.40 


56.25       17.65 


46.13 


68.99 


15.  82 


20.29 


I 
57. 96  I     17. 43 

1 


.  65. 20  I     16. 25 


64.35  I     15.46 


64.02       20.45 


65.  73  I     16.  20 


62.80  I     12.94 


I 


56.45       20.15 


i  62. 22  I 


56.61 


5.07  I      n.d. 


6. 53 


2.  76 


('aO  I  Na,()      K/) 


7.59 


6.49 


3. 41       3. 43 


3. 40       3.  27 


I  I 

1.25  i       2.68  I  1.82 


1.04 


3. 52  !  2.  26 


5.  62  ;     2. 01       0. 45 


5.44  1     1.92       3.71 


6.09  I     1.12 


I 


0.77  I       2. 19  ;  1.50 


0.76  '       2.64     1.69 


0.89 


2.10 


0.45 


2.27 


1.62 


2.13 


5.25  I     1.76 


4. 46  i    0.  ;^ 

I 


10.68  I     0.17 


!         I 


0.40 


U82    2.:u 


4.  75       0. 15 


5.07       5.17 


3.  73 


4.03 


6.01 


5.30 


0.09 


0.45 


I  I 

11/)^    11,0—    (X), 


n.d.  i 


n.d. 


2.25 


2.54     0.:i3  '  3.99 


TiO,:    PA  '  MnO      Sum 


0.62 


1.60 


2.02 


99.97 


100.26 


101. 12 


Sp.gT. 


0.42     0.12     0.04  '  100.40 


2. 58  ,  0.  26     4. 47     0. 46 


2.  61  I  0. 30  I  4. 04  '  none 


2. 36  '  0. 30  '  4. 82  •  0. 25 

I  I 


2.42  I  0.12  111.  24 

I  I 

I 
;  I 

I  I 

0. 14  ;  —    1. 10 

\AH  '  I  6.32 


5.45  I      n.d.  !  1.87  I  7.55  !     2. 87  i     0.50         0.()5 


7.50 


2.85 


2.66 


10.57 


0.67 


0. 16  '  0.09  i  100.28 


2.856 


0.13  I  none  |  100.00 

I 


I 


0.21  I  none     100.60 


0.10 


n.  d.  ;  0.  50     3.  58  I     3. 28  ;     3.  54  ,      n.  d. 


n.d.  I  1.28     4.51  |     3.34       3.54         n.d. 

>   '   1    I    i 

1.68  I  1.28     3.12  I     4.12  I     1.89  -1.47  | 


n.  d.  i  2.  79     4.  m       2. 52 


4.  36  I       5.  (K)  ,  2.  m     6. 59  1     2.  95 


23.  29 


I  56.1 


15.55 


16.50 


12.66 


10.60 


n.d. 


n.d. 


3.22 


2.07 


1.27  '       1.13 


1.00 


6.21  I     2.09  I     1.27 


5.90 


I 


n.  d.  j  2. 21  I  6. 97 


3.15 


2.94 


1.07 


0.75 


1.61 


0.14 


3.50 


3.01 


trace  j  trace 


1.21  I  0.02 

I 


1.H3 


;  ' 

0.09  i  99.68  I 

I  I 

j  I 

I  I 

none  I  99.63  | 


1.10 


99.61 


100.34 


91^.84  ! 


1^.59 


98.15 


100.11  ; 


trace     0.24  i  trace     101.01 


99.04 


100. 51 


!     99.15 
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Inclusive. 

Locality. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

Three  Rivers,  Belcher- 
town,  Massachusetts. 

AV.  Orr,  jr. 

B.  K.  Emerson, 
M.  U.  S.  G.  S., 
XXIX,  p.  :m,  1898. 

Tonalite. 

Three  Rivers,  Belcher- 
town,  Massachusetts. 

F.  H.  Fitts. 

B.  K.  Eniernon, 
M.  U.  S.  G.  S., 
XXIX,  p.  386,  1898. 

Tonalite. 

Stop  Island,  Rainy 
Lake  Region, 
Ontario. 

F.  T.  Shutt. 

A.  C.  I^wson, 
A.  G., 
VII,  p.  158,  1891. 

Quart  z-diorite. 

Center  of  dike. 
A1,0,  high. 

SrO 

0.08 
0.07 
trace 
trace 

Providence  Mine, 
Nevada  County, 
California. 

W.  F.  Hillebrand. 

AV.  Lindgren, 

17  A.  R.  r.  S.  G.  S., 
II,  p.  149,  1896. 

Altered  granodio- 
rite. 

Cf.No.34,yellow- 
stonoee,  and 
No.ll,harzo9e. 

FeS, 
Ba? 
SrO 
Li,0 

0.24 
0.05 
trace? 
trace 

Providence  Mine, 
Nevada  County, 
California. 

AV.  F.  Hillebrand. 

W.  Lindgren, 
17  A.  R.  U.  S.  G.  S., 
II,  p.  149,  1896. 

Altere<i  granodio- 
rite. 

Cf.No.34,yellow- 
stonose,  and 
No.ll,harzoee. 

B 

none 

1.59 

none 

Empire  Mine,  Nevada 
County,  California. 

G.  Steiger. 

\V.  Lindgren, 
17  A.  R.  U.  S.  G.  S., 
II,   p.  149,  1896. 

Altered  granrxlio- 
rite. 

Cf.No.34,yellow- 
stonose,  and 
No.ll,barzo8e. 

BaO 

none 

2.87 

0.06 

Bellefountain  Tunnel, 
Nevada  County, 
California. 

G.  Steiger. 

AV.  Lindgren, 

17  A.  R.  U.  S.  G.  S., 
II,  p.  149,  1896. 

Altere<l  granodio- 
rite. 

Cf.No.34.yellow- 
stonose,  and 
No.ll,harzoge. 

NiO 
ZnO 
BaO 
SrO 

0.04 

i.ei 

trace 
trace 
trace 
trace 

Ophir,  Placer  County, 
California. 

W.  F.  Hillebrand. 

^^\  Lindgren, 

14  A.  R.  U.  8.  G.  S., 
II,  p.  275,  1894. 

Altered  granodio- 
rite. 

Cf.  No.  59,  ton- 
alose. 

S 

trace 

Smith's  Post  Island, 
Essequibo  River, 
British  Guiana. 

J.  B.  Harrison. 

J.  B.  Harrison, 
Rep.  G.  Ess.  River, 
p.  45,  1900. 

Quartz-diorite. 

Decomposed. 

FeS, 

0.33 

Omai,  Essequibo  River, 
British  Guiana. 

J.  B.  Harrison. 

J.  B.  Harrison, 
Rep.  G.  Ess.  River, 
p.  45,  1900. 

Quartz-diorite. 

Decomposed. 

Monte  Santo,  Sao  Paolo, 
Brazil. 

J.  Machado. 

J.  Machado, 
T.  M.  P.  M., 

IX,  p.  355,  1888. 

Quartz-augite- 
diorite. 

Dypvik,  Farsund, 
>orway. 

C.  F.  Kolderup. 

C.  F.  Kolderup, 
Berg.  Mus.  Aarb., 
1896,  No.  5,  p.  123. 

Banatite. 

Kockenhus,  Kullen, 
Sweden. 

A.  Hennig. 

A.  Hennig, 
cf.  N.  J., 
1900,  I,  p.  224. 

Banatite. 

A1,0,  high? 

Rino,  Val  Camonica, 
Piedmont. 

C.  Riva. 

C.  Riva, 
Att.  Soc.  Ital.  Milano, 
XXXVI,  p.  146,  1896. 

Quartz-diorite. 

Mesoncles,  Valsava- 
ranche.  Piedmont.  . 

G.  Aichino. 

V.  Novarese, 
B.  Com.  G.  Ital., 
XXV,  p.  286,  1894. 

Quartz-diorite. 

Ivrea,  Piedmont. 

L.  van  Wervecke. 

F.  R.  A'an  Horn, 
T.  M.  P.  M., 
XVII,  p.  407,  1898. 

^uartz-hypersthene- 
diorite. 

Al/),  high? 

Kamary,  Crimea,  Rus- 
sia. 

A.  Lagorio. 

A.  I^orio, 
Guide  Exc.  VII,  Cong.  G.  Int., 
XXXIII,  p.  27,  1897. 

Quartz-diorite. 

Aiou  Dag,  Crimea,  Rus- 
sia. 

A.  Lagorio. 

A.  Lagorio, 
Guide  Exc.  VII,  Cong.  G.  Int., 
XXXIII,  p.  27,  1897. 

Quartz-diorite. 

Tschamny-Burun, 
Crimea,  Russia. 

A.  Lagorio. 

A.  Lagorio, 
Guide  Exc.  VII,  Cong.  G.  Int., 
XXXIII,  p.  27, 1897. 

Quartz-diorite. 
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QUARTZ-DIORITE-Ontiniieil. 


No. 

•  SiO,    ! 

1 

Al,(),    ' 

Fe,()s   1 

11.52       ; 

FeO 
n.d. 

1 
MgO 

j  1.62 

CaO 

8.14 

Na,0 

i 
4.01 

1.00 

H/J-r 

H.O^ 

CO, 

TiO, 

P,0, 

Milt)      Sum 

Sp-Kr- 

20 

1 

55.  69 

14.20 

3.15 

I 

99.33 

B4.V 

; 

'■           1 

* 

21 

i  63. 93  . 

17.25 

5.90  ' 

n.d. 

2.03 

4.74 

2.93 

;i29 

0.  m 

1      : 

'           '  100.87 

B4.V 

1 

1 

' 

, 

'      1              1 

22 

I  62. 95  ' 

17.61 

4.69 

n.d. 

1  2.15 

5.06 

3.:m)  1 

.1.  :m 

0.(>fi  1 

91»,dS 

■ 

A4.IV 

1 

I 

1 

' 

23 

60.  70  1 

18.55 

6.21 

n.d. 

1  2.56 

5.10 

2.54 

3.70 

hlH  ' 

,  100.  &i 

A4.IV 

1            ^            ► 

■       1 

DIORITK. 


1 

i 

52. 47 

25.54  1 

6.31  , 

D4.V 

2 

i  58.01 

15.  72  1 

1 
0.64  i 

Al.  I 

^ 

3 

\  46.65 

16.29 

n.d.  , 

B8.IV 

J 

! 

4 

58. 67 

1 
14. 89  1 

1 
7.56 

m.  V 

' 

5 

i  60.13 

1 
17.49 

2.89-! 

08.  V 

1 

6 

[49.05 

i 
12.72 

1 
5.28 

B8.  IV 

J 

7 

48. 50 

1 
14. 15  . 

7.15; 

03.  V 

^ 

' 

8 

48.40 

1 
14.30  1 

16.  20 

IM.  V 

J 

» 

55.  72 

21.35  1 

n.  d. 

A3.  Ill 

10 

i  53.  7^ 

20.86  ' 

1 
n.d. 

B3.IV 

' 

11 

54.59 

j 
21.  26 

2.  76  1 

03.  V 

^ 

12 

65.  73 

1 
17.85  1 

0.93  1 

C^.  V 

- 

13     . 

i  57.35 

I 
14.61  1 

2.18 

A2.II 

1 

1 

14 

i  55.40 

16.80  1 

9.25 

A4.  IV 

1 

1 

n.d.  ,  2.31     6.62       3.23       0.54         1.28 

'  '  I 


3. 87  i  2. 07  1  2. 15       0. 10       4.  79         2.  71 

I  I 


10.54  '  8.13   13.22 

I 


0.31 


I 
2. 78      trace 


1.56 


2.86 


0.57 


1.16 


1.08     0.31 


1. 03  ,  trace 


n.d.  '1.79     5.68  I     7.69  ,'    2.69  !      0.57 


I 


3.35  .  5.30     3.72       4.42       3.02 


I 


9. 57  '  4.  45     7. 37 


8.  26  '  6. 65   10.  77 


3. 15      trace 


1.97       0.12 


n.  d.     6.94   11.09  \     1.55  ,    0.06 


8.81  ,  0.63     5.10       5.71       1.23 


1.04 


3.31 


3.10 


3.25 


0.46 


5. 93  !  2.  76     5. 04  '    5. 01       2.  87         1 .  86 


3.41      1.61      4.84  I     6.36       4.96 

I  I 


:^.88  I  1.59     2.81  I    4.06  I    3.83 


3.99  I  3.96  I  3.51       2.93       1.92 


n.d. 


5. 19  '  7. 60 

1 


3.60       1.39 


1.32 


0.79 


4.08 


1.25 


99. 46  I  2.  870 


4.75 


i  trace 


trace 


I 


0.17  '  100.24 


trace  |  100.77 


1.00  i  100.54 


101.36 


trace     100.15 


I 


0.57 


1.21 


0.3:^  ,  101.10 


trace     103.40 


0.36  ,     99.94 


m».  31 


101. 11 


4. 16  '  0. 81  I  0.  25 


101.47 


100.48 
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Locality. 


Buvuk  Ouraga,  Crimea, 
Russia. 


Cap  Marsa,  M^nerville, 


Analyst. 


Ugeria. 


A.  Lagorio. 


Duparc  and 
Pearce. 


Cap  Marea,  Menerville,  i  Duparc  and 
Algeria.  j      Pearce. 


Cap  Marsa,  Menerville, 
Algeria. 


Duparc  and 
Pearce. 


Reference. 


I 


Author's  name. 


I  A.  Lagorio,  I  Quartz-diorite. 

'      Guide  Exc.  VII,  Cong.  G.  Int., 
i      XXXIII,  p.  27,  1897.  j 


Duparc,  Pearce,  and  Ritter,         '  Microtonalite. 
Mem.  Soc.  Phys.  Gen.,  i 

XXXIII,  No.  2,  p.  106, 1900.  i 

Duparc,  Pearce,  and  Ritter,  Tonalite. 

Mem.  Soc.  Phys.  Gen.,  | 

XXXIII,  No.  2,  p.  101, 1900.  ' 

Duparc,  Pearce,  and  Ritter,      ,     Microtonalite. 
Mem.  Soc.  Phys.  Gen., 
XXXIII,  No.  2,  p.  106,  1900. 


Remarks 


DIORITE. 


8 

1.25 

AM 

1.66 

Fe 

1.62 

Ni 

0.12 

Pb 

0.86 

Cu 

0.05 

S 

trace 

0.10 


1.61 


80, 
Org. 


0.20 
0.02 


Whitefish  Bay,  Rainy 
Lake,  Ontario. 

F.  T.  Shutt. 

A.  C.  Lawson,' 
A.  G., 
VII,  p.  161,  1891. 

Croesus  Mine,  Hailey, 
Idaho. 

AV.  F.  Hillebrand. 

W.  Lindgren, 
20  A.  R.  U.  S.  G.  S., 
Ill,  p.  219,  1900. 

1 

Summit  of  Mount  St. 
Elias,  Alaska. 

E.  Mattirolo. 

V.  Novarese,  in  Filippi  and 
Sella,  Sped.  Duca  Abruz.  a 
Mount  St  EL,  1897,  p.  (5). 

Washoe  County, 
Nevada. 

J.  W.  Phillips. 

W.  C.  Day, 
18  A.  R.  U.  S.  G.  S., 
V,  p.  969, 1897. 

Rio  Colorado,  Juncal 
Valley,  Argentina. 

R.  Muller. 

A.  Stelzner, 
Btr.  G.  An?.  Rep., 
I,  p.  212,  1885. 

Revin,  Faux  Valley, 
Belgium. 

C.  Klement. 

C.  Klement, 
cf.  N.  J.  1890, 
I,  p.  71. 

Notre  Dame  de  Meuse, 
Belgium. 

C.  Klement. 

C.  Klement, 
cf.  N.  J.  1890, 
I,  p.  71. 

Bei.  Mairus  and  Lai- 
flour,  Belgium. 

C.  Klement. 

C.  Klement, 
cf.  N.  J.  1890, 
I,  p.  71. 

Kortfors,  Orebro, 
Sweden. 

H.  Santesson. 

H.  Backstrom, 
G.  F.  F., 
XVI,  p.  108,  1894. 

Sliittmossa,  Sweden. 

H.  Backstn')m. 

H.  Backstrom, 
G.  F.  F., 
IX,  p.  360,  1887. 

Wirvik,  Finland. 

B.  Frosterus. 

B.  Frosterus, 
T.  M.  P.  M., 
XIII,  p.  188,  1892. 

Lippenhof,  Schwarz- 
wald,  Baden. 

Alibegoff. 

G.  H.  Williams, 
N.  J.  B.  B., 
II,  p.  624,  1883.     ^ 

Litzelkopf,  Birkenfeld, 
Harz  Mountains. 

Biirwald. 

K.  A.  Lossen, 
Jb.  Pr.  G.  L^A., 
X,  p.  266,  1892. 

Kisowa,  Schemnitz, 
Himgary. 


C.  V.  John? 


C.  V.  John, 
Jb.  Wien.  G.  R-A., 
XXXVIII,  p.  350,  1888. 


Diorite. 


Altered  diorite. 


Diorite. 


Diorite. 


*Andendiorit" 


Diorite. 


Diorite. 


Diorite. 


Kugel  in  granite. 


Kuge]  in  granite. 


Kugel  in  granite. 


Mica-diorite. 


Center  of  dike. 
A1,0,  high. 


Cf.  No.  15 
andose. 


'Granite.'* 
Alkalies  high? 


Not  fresh. 
K,0? 


Sum  high? 


MgO  high? 
cf.  loc.  cit. 


Diorite-porphyrite.      Not  fresh. 


Augite-iliorite. 


r*-.j*         jkt^^^ 


t.  I 


/^j  V  .'    '  •  / 


IP    rii 


/  /   ♦.»  I 


J«H.   J I 


/     '/  «>• 


»  JR 


fr-      - 


/f  ji'^'  -r;;/ 


'^     '  t(       ',  y.      ,  /t       /  ;^» 


2  *f9 


II  t     fi  f  .//     .    ••'/      I  /.         /  M       -J  /.;         :;  '//» 


5f,  l^r 


lfri,r^ 


M 


(■ 


/  ■'/      f     ''*       ft       '.".'■  f     r  /'     />  /'»      /»  fft       \.nii 


\.i¥i 


I  r^p 


101. 4f» 


1(K).7« 
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Inclusive. 

Locality. 

Jablanica,  Herzejjovina. 

Val  Moja,  Fxlolo,  IwOni- 
bardy. 

Pagso  di  Carnpo,  Lago 
d'Amo,  Ix)mbardy. 

I.Ago  <rAmo,  Lom- 
bardy. 

Val  Moja,  Edolo,  Ix)ni- 
bardy. 

Beresowka,  Ural  ISIoun- 
tains,  Russia. 

Supreya,  Ural  Moun- 
tains, Russia. 

Assa,  Caucasus. 

Cauitisus. 

M^nerville,  Algeria. 

Arthur's  Seat,  Shevaroy 
Hills,  Madras,  India. 

Analvst. 


I 


Reference. 


Author's  name.  Remarks. 


C.  V.  John? 


C.  Riva. 


C.  Riva. 


C.  Riva. 


C.  Riva. 


Ix)ewinson- 
Lessing. 


Ix)ewin8on- 
Lessing. 


L.-Lessing  and 
Krikmever- 


L.-Le8sing  and 
Krikmeyer. 


Duparc  and 
Pearee. 

T.  L.  Walker. 


I 


C.  V.  John, 
Jb.  Wien.  G.  R-A., 
XXXVIII,  p.  349,  1888. 

C.  Riva, 
Att.  Soc.  Ital.  Mil., 

XXXVI,  p.  141,  1896. 

C.  Riva, 
Att.  Soc.  Ital.  Mil., 

XXXVII,  p.  84,  1897. 

C.  Riva, 
Att.  Soc.  Ital.  Mil., 
XXXVII,  p.  84,  1897. 

C.  Riva, 
cf.  N.  J., 

1897,  II,  p.  (64). 

Loewinson-Lessing, 
G.  Sk.  Jushno.  Dorpat., 
1900,  p.  244. 

Loewi  nson-Lessing, 
G.  Sk.  Jushno.  Dorpat, 
1900,  p.  166. 

Loe  w  inson-Lessing, 
cf.  N.  J., 
1899,  II,  p.  234. 

Loewinson-Lessing, 
cf.  N.  J., 
1899,  II,  p.  234. 

Duparc,  Pearee,  and  Ritter, 
Mem.  Soc.  Phvs.  Gen., 
XXXIII,  No.*2,  p.  32,  1900. 

T.  H.  Holland, 
Mem.  G.  S.  India, 
XXVIII,  p.  151,  1900. 


Augite-diorite. 


Diorite. 


Diorite. 


I  Diorite. 


A1,0,  high? 


Diorite-pori)hyrite.  |  Iron  oxides? 


Svenite-tliorite. 


Microdiorite. 


Metadiorite. 


Metadiorite. 


Micro<liorite. 


H  y  persthene-dior- 
ite. 


Not  fresh. 


ESSEXITE. 


SOs       trace 


Monchique,  Portugal. 


I  Penikkavaara,  Kuusa- 
mo,  Finland. 


Scholar  of  P.  Jan- 
nasch. 


A.  Ziiliacus. 


JC-Koschlau  and  Hackman, 
T.  M.  P.  M., 
XVI,  p.  239,  1896. 

V.  Hackman, 
B.  Com.  G.  Finl., 
No.  11,  p.  29,  1900. 


Essexite. 


Essexitic  rock. 


Low  sum  due  to 
H,0? 


KERSANTITE. 


H6pital  Camfront, 
Brittanv. 


Hopital  Camfront, 
Brittanv. 


Hopital  Camfront, 
Bri 


3rittany. 


Croix  de  Fer,  Grandes 
Rousses,  Daupbiny. 


Not  stated. 


Not  stated. 


Not  stated. 


Fabre. 


C.  liarrois,  |  Aplitic  kers^antite. 

Gui<le  Exc.  VIII  Cong.  G.  Int., 
VII,  p.  19,  1900. 


C.  Barrois, 
Guide  Exc.  VIII  Cong.G.  Int., 
VII,  p.  19,  1900. 

C.  Barrois, 
Guide  Exc.  VIII  Cong.  G.  Int., 
VII,  p.  19,  1900. 

P.  Termier, 
B.  Serv.  Cte.  G.  Fr., 
VI,  No.  40,  p.  50,  1894. 


Kersantite. 


Kersantite. 


Kersantite. 


Alkalies? 
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O 
C4.V 

6 

B4.V 

7 

C2.IV 

8 

B2.III 

9 

A4.IV. 

10 

A4.IV. 

11 

B3.IV. 
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I    m.^ 


No.  SiC),       A1,0,       Fe,(),        FeO       MjK) '  CaO     Xa,()       K^O      H,0+    H,0  -    CO,  ■  TiO,  ;  P,0, 


66.30       15.34)         5.40        n.  <1.      2.m  :  0.90       2. 80  '     4. 60         1.20 


66.04       13.30         8.40        n.  d.  |  2.20  |  1.60       3.40       4.70  j       1.10 


48.45       15.57         5.07         4. 86     4. 28  'lO.  48  '     3.57,     2.15         2.23 


I 


52.68       14.05         4.87 


49.82  '     14.50 


8.06 


I  I 


7.88.6.58     1.75!     2.79'     2.:^)         6.03 


1.57  ,  2.15  1  0.80 


0.40    tmce 


n.  (1.      5. 81      7. 69 


3. 03       3. 50  !       2. 54  I  ,  4. 42 


MnO I    Sum 


99.10 


Sp.  gr. 


100.74 


45.14         9.68       13.55        n.  d.    10.78 


55.96       19.47  '■      4.09 


1.08  i  4.24 


8.65 


7.84 


2.02  i     3.27  !       4.24 


I  I 


I 


2. 64  ! 

i  i  I 

1  '       .        I 

PORPHYRITE. 


3.78 


2.82  I  trai^ 


1.60 


I         ! 


101.18 

trace 

99.33 

2.77 

trai« 

99.57 

trace 

100.15 

100.69 

1 

A4.  IV 

2 

Al.  I 

3 

04  V 
4 

D4.  V 
5 

C4.  V 
6 
B4.  V 

7 

D3.  V 
8 

D3.  V 
9 

A2.  II 
10 

B4.  V 
11 

C3.  V 
12 
A4.  IV. 


51.93       18.13  ,      8.92  ,      n.  d. 


5.  30  I  9. 82  '     4.  34 


49.47  1     12.15;       1.93,      4. 07  '10.  86  I  9.  30 


2.08 


62.20 


21.18         1.42 


n.  d.  ,  trace  '  2. 20  |    9. 60 


57.50       27.61'      2.00        n.  d.      2.17     2.10  1     6.11 


52.59 


47.60 


49.17 


65.35 


18.57  '       8.62        n.  d.     9.18     l.m  I     1.12 


19.10       11.55 


14.59  i       3.91 


n.  d.     6.95     7.82 


1.42  i       0. 

I 


2.42  I       4.14 


2.60       (0.80) 


1 


1.30  I       1.91 


3.99         3.11 


3.50       1.94  !       2.98 


12. 94     4.  32     8.  78       3.  68       0.  79         0. 58 


3.31 


I 


15.78  I       2.39         3. 18     2.62     1.59       3.45       4.94         2.29 


50.81   I     15.90  I       3.60 


64.  86  I     16. 67  i      6. 92 
54.44  I     19.97  '       7.52 


3.72  ,7.18     3.<>7       3.32       0.81  ;       6.80 


n.  d.  '  2.52     2.  19       4.21  '     2.15  I      n.  d. 


0.52  '  5.15     3.11       2.26       3.58         4.18 


2.35 


45.45  .     16.78  I      n.  d.  ,     15.6(5  I  3.07    10.19       2.77       1.42  ,       2.85 

I  !  I  I 


2.03 


0.21 


0.  37  I  0. 10 


1. 06  I  0.  27 


0. 14     0. 13 


100.44 


100.00 


100.70 


99.11 


101.44 


98.76 


101.59 


99.75 


2.648 


2.(543  ' 

I  ' 

1  1 


99.  79  :  2.  6(),3 


100.73  ,  2.02 


100.  22 
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Inclusive. 


S       trace 


S       trace 


S       trace 


Local  it  V. 


Analyst. 


La  Balme,  Grandes 
RousseSy  Dauphin  v. 


Croix  de  Fer,  Grandes 
Rousses,  Dauphiny. 


Stoitrenna,  (rran, 
Norway. 


Biirenstein,  Thuringia. 
Falkenstein,  Thuringia. 
Gohren,  Thuringia.  I  R.  Pohlmann. 


Fabre. 


Fabre. 


R.  Pohlmann. 


R.  Pohlmann. 


Zabehlice,  Prague, 
Bohemia. 


I  J.  Nevole. 


Reference. 


Author's  name. 


P.  Temiier, 
B.  Serv.  Cte.  G.  Fr., 
VI,  No.  40,  p.  50,  1894. 

P.  Termier, 
B.  Serv.  Cte.  G.  Fr., 
VI,  No.  40,  p.  50,  1894.. 


V.  Schmelck,  I  \V.  C.  Brogger, 


'       Kg.  Kg., 
Ill,  p.  81, 


1899. 


R.  Pohlmann, 
N.  J.  B.  B., 
Ill,  p.  100,  1885. 

R.  Pohlmann, 
N.  J.  B.  B., 
Ill,  p.  97, 1885. 

R.  Pohlmann, 
N.  J.  B.  B. 
Ill,  p.  97,  1885. 

B.  Macha, 
Cf.  Geol.  Centralbl., 
I,  p.  513,  1901. 


Kersantite. 


I 
Kersantite. 


Kersantite. 


;  Kersantite. 


Kersantite. 


Kersantite. 


Spessartite. 


Remarks. 


Not  fresh. 


I  Not  fresh.    Bor- 
der of  dike;  cf. 
;     No.4,kiIauoee. 

Not  fresh. 


Not  fresh. 


Not  fresh. 


PORPHYRITE. 


CrsOs       trace 
BaO         0.03 


SOs  0.21 

Org  0.05 


Kennebunkport,  Maine,  i  H.  A.  Flint. 


East  Gallatin  River,         i  L.  G.  I'^kins. 
Montana.  I 


Clermain,  Saone-et-         '  Not  stateil. 
Loire,  France. 


Clermain,  Saone-et-         ,  Not  stated. 
Ix)ire,  France.  , 


Pelvoux,  France.  I  P.  Tennier? 


Pelvoux,  France. 


Foglo,  Finland. 


St.  Amariner  Thai, 
Vogesen. 


Oberstein,  Nahe, 
Rh.  Prussia. 


Hasenberg,  Magdeburg, 
Hesse. 


P.  Termier? 


H.  Bei>fhell. 


P.  Eitner. 


Biirwald. 


Bodliinder. 


Potschappel,  Saxony.         AV.  Bruhns. 


Miihlenthal,  Harz 
Mountains. 


Streng. 


J.  F.  Kemp, 

A.  G.,  \\ 

p.  138,  1890! 

G.  P.  Merrill, 
Pr.  U.  S.  Nat.  Mus., 
XVII,  p.  645,  1895. 

Levy  and  Lacroix, 

B.  Serv.  Cte.  G.  Fr., 
VII,  No.  45,  p.  6,  1895. 

Lew  and  Lacroix, 
Bl  Serv.  Cte.  G.  Fr., 
VII,  No.  45,  p.  7,  1895. 

P.  Termier, 

C.  R.,  CXXIV, 
p.  635,  1897. 

P.  Termier, 
C.  R.,  CXXIV, 

p.,  635,  1897. 

B.  Frosterus, 
Finl.  Q.  Und.,  Bl.  25, 
p.  23,  1894. 

A.  Osann, 

Abh.  Kte.  E.  L., 
Ill,  p.  132,  1887. 

K.  Lossen, 
Jb.  Pr.  G.  L-A., 

X,  p.  309,  1892. 

F.  Klockmann, 
Jb.  Pr.  G.  L-A., 

XI,  p.  210,  1892. 

W.  Bruhns, 
Z.  D.  G.  G., 
XXXVIII,  p.  748,  1886. 

K.  A.  Lossen, 
Jb.  Pr.  G.  L-A., 
VI,  p.  213,  1886. 


Augite-porphyrite. 


Porphyrite. 


Mica-porphyrite. 


Porphyrite. 


Porphyrite. 


Labradorite- 
porphyrite. 


Labradorite- 
porphyrite. 


I^bradorite- 
porphyrite. 


Augite-porphyrite. 


Homblende- 
porphyrite. 


I^bradorite- 
porphyrite. 


Not  fresh. 


H,0  by  differ- 
ence. 


Mica-porphyrite.       :  A1,0,  high 


Not  fresh. 


Fresh. 


Not  fresh. 


AljOs  high? 


Al,Os  high? 
Iron  oxides? 
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No. 
13 

B2.  III. 

14 

02.  IV. 
15 

A4.  IV. 
16 
B4.  V. 

17 
n3.  V. 

18 

CM.  V. 
19 

\\.  IV. 
20 
A4.  IV. 

21 

A4.  IV. 

22 

B4.  V. 
23 

B,^.  IV 
24 

A4.  IV 
25 

D4.  V 
26 

B4.  V 
27 

B3.  IV 
28 
B4.  V 


8iO,        AV^, 


.  75.  21 


11.78 


.J72.36i     12. 


88 


6:^.44  I     16.66 


Fe,0, 


2.89 


4.54 


52. 90 


I 


18.54 


53.71  I     25.51 


6.W 


7. 03 


7.19 


FeO 


0.55 


0.  27 


MgC)    CaO  I   Xa,()      K,0      H,04     H/)-,  CO,  i  TiO,     V^i\ 


0.31      \AH 


0.93     2.^^ 


2.84 


2.6:^         1.85 


4.(^^  '     l.^m  '       1.19 


n.d.  I  3.15     5.14  !     1.81        2.24  I       0.85 


n.d.  i  8.22     6.11  1    n.d.  I    n.d.    ;       1.07 

I  I 


57.00 


20.95  I     12.27 


17.71         7.92 


48. 18  I     16. 55 


47.77 


68.00 


47.  43 


I 


15.  87 


VLm 


16.65 


11.05 


13.82 


3.26 


11.29 


4.60 


1.74  '  1.24 


n.d.      0.54 


n.d.  '  1.39 


n.d.  I  7.:«  ,11.19 


I  i 

n.d.  !  5.97    11.95 


8.18 

4.31 

2.96 

6.66 

! 
4.50  I     1.15''       0.20 


1.88         2.26 


4.08  1       1.69 


I  I  ! 

3.66  I     0.46  !       1.48  \ 


3.97       0.22  I       1.02 

I  i 


n.d.  I  4.20  [  5.28  i     4.57       0.95         2.11 


1.28  I  5.77   10.84  |     1.58  '     2.37 


3. 50 


56.71   I     17.92  I       8.13 


54.10  I     15.91  I       7.18 


49.57       19.59       13.83 


48.97  :     21.32  '       0.58 


46.27  ,     16.87  ,     14.70 


n.  d.   I  4.  27  1  7.  67  1  2. 59  ,  0. 44  I  3.  22  ' 

I        !        I  i  !  ' 

'  '  i 

n.d.      5.83  I  6.91   I  3.76  i  O.W  |  3.98 


n.d. 


7.25     3.82  I     1.20  I     0.3(5         5.19 


7.20  ,10.55 


I 


4.  \n  '     2.  04  I     0. 42         3. 90  I 


n.  d.   j  5. 97     3.  73  ,     7.  86  1     0.  87         3. 08  I 


0.74 


0. 13 


I  I 


I  I 


,  0.43 


MnO 


0.26 


Sum 


101.00 


I 


0. 12 


i.a5 


101. 35 


100.23 


(93.87) 


99.84 


99.64 


8p.  gr. 


trace    trace  '  100.05 

I  I 


2.08 


trace 


trace 


99.92 

3.04 

100. 59 

3.05 

100.93 

100.71 

100.  :{5 

98.  31 

100.  81 

99.92 
(W.42) 

99.  :^5 

1 
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Inclusive. 


Locality. 


Near  Cimic,  Moldau- 
thal,  Bohemia. 


Klecanky,  Moldauthal, 
Bohemia. 


Cernyjrraben,  Bacher 
Mountains,  Styria. 


Mieeeling,  Bacher 
Mountains,  Styria. 


Val  Moja,  Adaniello, 
Tyrol. 


Valdieri,  Alpi  Marit- 
tirai,  Piedmont. 


Val  Sabbia,  Brescia, 
Italy. 


Colle  Saraette,  Valley 
of  the  Po,  Italy. 


Lobbia  di  Viso,  Vallev 
of  the  Po,  Italy. 


Jal^ba,  Olonez, 
Russia. 


Jal)^l)a,  Olonez, 
Russia. 


Alouchta,  Crimea, 
Russia. 


Kourtzy,  Crimea, 
Russia. 


Caucasus. 


Caucasus. 


RoHchka,  Caucasus. 


Analyst. 


Neumann. 
Neumann. 
A.  Pontoni. 
A.  Pontoni. 
C.  Riva. 
Aichino. 
C.  Riva, 
Aichino. 
Aichino. 
Not  stated. 
Not  state<l. 
A.  I^a^orio. 
A.  I^a^rorio. 
Ja»trzeinl)esky. 
Jastrzeml)eHky. 
Makerow. 


Reference. 


J.  Klvana, 
Cf.  N.  J.,  1898, 
I,  p.  485. 

J.  Klvana, 

Cf.  N.  J.,  1898, 

I,  p.  4H5. 

A.  Pontoni, 
T.  M.  P.  M., 
XIV,  p.  371,  1895. 

A.  Pontoni, 
T.  M.  P.  M., 
XIV,  p.  372,  1895. 

I  C.  Riva, 

I      Cf.  N.  J.,  1897, 

II,  p.  64. 

S.  Franchi, 
B.  C^m.  U.  Ital., 
XXV,  p.  245,  1894. 

C.  Riva, 
Gior.  Min., 
IV,  p.  200,  1893. 

8.  Franchi, 
B.  Com.  G.  Ital., 
XXXI,  p.  127,  1900. 

S.  Franchi, 
B.  Com.  G.  Ital., 
XXXI,  p.  127,  1900. 

Loewinson-Lessing, 
Cf.  N.  J.,  1890, 
II,  p.  267. 

Loewinson-Leesing, 
cf.  N.  J.,  1890, 
II,  p.  267. 

A.  Lagorio, 
Guide  Exc, VII,  Cong.G.Int., 
XXXIII,  p.  27,  1897. 

A.  Lagorio,  « 

Guide  Exc,  VII,  Cong.  G.  Int, 
XXXIII,  p.  27,  1897. 

Loe  wi  nson-Lessing, 
cf.  N.  J.,  1899, 
II,  p.  234. 

I  Loewinson-Le^ing, 
I      cf.  N.  J.,  1899, 
I       II,  p.  234. 

I  Loewinson-Lessing, 
I      cf.  N.  J.,  1899, 
'      II,  p.  234. 


Author's  name.      |       Remarks. 


Porphyrite. 


Porphyrite. 


Mica-i)orphyrite. 


Porphyrite. 


Homblende- 
porphyrite. 


Hornblende- 
porphyrite. 

Homblende- 
porphyrite. 

Porphyrite. 


Porphyrite. 


A  ugite-porphy  rite. 


Augite-porphyrite. 


Quartz-porphyrite. 


Porphyrite. 


Porphyrite. 


Porphyrite. 


Augite-porphyrite. 


Alkalies  not  de- 
termined. 


AlA  high. 
Iron  oxides? 


AlA  high. 
MgO  low. 


Iron  oxides. 


Sum  incorrect. 
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No.       '    SiO,        Al/),   I   Fe,(),        Fef)       MgO     CaO     Na,0       K/J   -  H,0^    H,()—    CO,     TiO,     PA 


1 

A4.  IV 

2 

D4.  V 

3 
B4.  V 

4 

C4.  V 

r> 

B4.  V 
0 
I>2.  V 

7 

D2.V 
8 
D8.  V 


MnO  ;     Suiu       Sp.  frr. 


8H.  45        19.  «8 


41.00       21..% 


4S.  19        1«.  79 


44.85        17.20 


43.50  I     17.02 


4. 01        11. 15     «.  a5     9.  37       2.  77        1 .  72  1 .  49 


4.82 


(trace  ■  100.  11 


I  ! 


13.44         n.<l.      3.K5    10.40       2. 8«       1.31 


18.  37         n.  i\.      1 .  32  I  6.  85       5. 59        1.11  2.  31 


1 1 .  20         n.  a.      5. 02  ;  7.  52       1 .  :W       2.  m)         2.  39 


13.(18  I      n.  (1.      rt.84     8.13       2.  H4       3.02         4. :« 


5.00 


99.22 


I 


6.58  '  itrai'e 


'  I 

42.05        12.  ;W         3.81   i       9.52     4.8:^11.55       2.18        1.11  2.88 

'  I  ■ 


41.40       13.28         6.54 


54.67        12.68  |     11.69 


I 


8.  («     5.  26  .10.  a5       2. 43       0.  75         3. 1 7 


2. 13     6. 1 1   ;  4. 96       3.  85       3. 65         2. 10 


2.68     5.60 


4. 18     2.  75 


100.53 


99.58 


99.40 


I     98.51 


!     98.44 

I 


101.84 


DAOITE. 


1 

A4.  IV 

2 

AS.  Ill 

3 

m.  V 

4 

IM.  V 

5 

B4.  V 
6 
A4.  IV 

7 

B4.  V 
8 

1)3.  V 
9 

D3.  V 
10 
A4.  IV 


(W.20       16.98         3.75  .      n.  d.      2.07  I  4.33       2.98       1.52  i      0.44 


fj5.78       14.87         1.27         1.00     1.89  '  2.41        2.58       2.71  i      4.32  '  2.87 


«W.85       14.08         3.(m        n.  (1.      0.9114.69       3.80       2.57!       2.07 


0.08  !  trace 


(«i.03  ■     14.57         2.57 


68.32  ;  19.61 


1.19      1.89     3.:W       3.71  ,     2.70  •       2.07 


n.  (I.      1.95  I  4.24  I    4.06       1.45         0.54 


0.09 


100.27 


99.78 


98.03 


98.20 


1  ! 


68.05        17.95         2.97  '      ii.  <\.  I   1.40  ■  3.  (i5  i     3.56  ;     1.25         1.78 


(W.97        17.03  1.;M)         II.  il.   '  0.79     3.26 


(J5. 29       20.  15  5. 57  I.  13  ,  0.  16     2.  11 


<y>.  75  '     1 H.  38         2. 00  I .  :M)  '   1 .  52     3.  70 


68.47  i     14.67  '       3.93         ii.  cl. 


(»..32     3.89 


5.15        1.70         1.10 


2.52       1.24         1.19  I 


4.04  '     4.11         1.20  ; 

1  1 

I 

I  i 

2.;M  I     3.42         2.59  ! 


traw 


2.53 


I  I 


100.17 


trace  I  100.61 

1 

I 


!     99.30 


99.36  \ 


2.765 


0.20 


102.20 


i(X).  as 
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DACITK. 


Lassen  Peak,  Califor-      ,  T.  M.  Chataixl. 


Near  Paskenta,  Tehama 
County,  California. 


Seal  Harbor,  San 
Cleniente  Island, 
California. 

llondon,  Chiles  Vol- 
cano, Colombia. 


I 


Mojanda,  Quito,  Ecua- 
dor. 


Cerro  Quimsa  Chata, 
Bolivia. 


Cerros  Blancos,  San 
•  Juan,  Argentina. 


Garbanzal,  Cabo  de 
Gata,  Spain. 


Mount  Elbruz, 
Caucasas. 


G.  Steiger. 

W.  S.  T.  Smith. 

R.  Kuch. 

A.  I^gorio. 

F.  Rudolph. 

R.  E.  Teichgriiber. 

Hauff. 

A.  I)annenl)erg. 


Cap  Blanc,  Menerville, 
Algeria.  I 


Duparc  and 
Pearee. 


I  J.  S.  Diller, 

'      B.  U.  S.  G.  S., 

I       150,  p.  218,  1898. 

I  J.  S.  Diller, 

'       B.  U.  S.  G.  S., 

I       148,  p.  194,  1897. 

W.  S.  T.  Smith, 
I       18  A.  R.  U.  S.  G.  S., 
II,  p.  488,  1898. 

I  R.  Kuch, 

G.  Stud.  Colomb., 
I,  p.  179,  1892. 

A.  I^Agorio, 
T.  M.  P.  M., 

VIII,  p.  458,  1887. 

F.  Rudolph, 
T.  M.  P.  M., 

IX,  p.  ,S11,  1888. 

A.  Stelzner, 
B.  tr.  (t.  Arg.  Rep., 
I       I,  p.  184,  1885. 

,  A.  0«mn, 

1       Z.  1).  (i.  G., 

XLIII,  p.  706,  1891. 

I  A.  Dannenberg, 
T.  M.  P.  M., 
I       XIX,  p.  233,  1900. 

:  Duparc,  Pearee,  and  Ritter, 

Mem.  Soc.  Ph.  Gen., 
I      XXXIII,  No.  2,  p.  59,  1900. 


I  )acite. 


Dacite  tuff. 


Dacite. 


I  Dacite. 


Dacite. 


Dacite. 


Dacite. 


I  Dacite. 


Dacite. 


Dacite. 


Inclusive. 

Locality. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

Campton  Falls,  Grafton 
County,  New  Hamp- 
shire. 

L.  G.  Eakins. 

J.  P.  Iddings, 

B.  U.  S.  (t.  S.  150, 
p.  241,  1898. 

Camptonite. 

TiO^  not  deter- 
mined.    Not 
fresh. 

Proctor,  Vermont. 

J.  F.  Kemp. 

Kemp  and  Marsters, 
A.  G.,  IV,  p.  101,  1889. 

C'amptonite. 

Not  fresh. 
TiO,  not  de- 

termine<i. 
A1,0,  high. 

Forest  of  Dean,  Orange 
County,  New  York. 

J.  F.  Kemp. 

J.  F.  Kemp, 

A.  J.  S.,  XXXV, 
p.  332,  1888. 

Camptonite. 

Fort  Montgomery, 
Hudson  River,'  New 
York. 

Dennis. 

Kemp  and  Dennis, 
Am.  Naturalist,  Aug.,  1888. 

Camptonite. 

Fairhaven,  Hampton 
County,  New  York. 

J.  F.  Kemp. 

Kemp  and  ^larsters, 
A.  G., 
IV,  p.  101,  1889. 

Camptonite. 

Not  fresh. 

Egge,  Gran,  Norway. 

L.  Schmelck. 

W.  C.  Brogger, 
Q.  J.  (t.  S., 
L.,  p.  26,  1894. 

Camptonite. 

Sum  low. 
Not  fresh. 

Hougen,  Gran,  Nor- 
way. 

L.  Schmelck. 

W.  C.  Brr>gger, 
Eg.  Kg., 
Ill,  p.  60,  1899. 

Camptonite. 

Sum  low. 
Not  fresh. 

Waldmichelbach, 
Spessart,  Bavaria. 

E.  Goller. 

E.  Goller, 
N.  J.  B.  B., 
VI,  p.  566,  1889. 

Camptonite. 

AlA  l"gh. 
Sum  high. 


In  addition 
2.32  s. 


14128— No.  14—03- 


-27 
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No.       i     SiO;        Al,<»3       Fe,0,        FK)     !  Mg<J     CaO      NajO       K/)      H,()-    H/)-    COj      TiO,  I  PjOj    MnO  ,     Sum     |  Sp.  gr. 


11 

D4.  V 

12 

C4.  V 

13 

C4.  V 

14 

Al-IV 

D2.  V 
2 

C3.V 

3 

B4.  V 

4 

A3.  Ill 

5 

A3.  Ill 
6 

A4.  IV 

7 
D3.  V 

8 

A4.  IV 

9 

B8.  IV 

10 
A4.  IV 

11 
A4.  IV 

12 

B4.  V 

13 
B3.  IV 


67.71        17.25         4.21  n.d.      1.43     4. :«  ;     3.13       2.1M)         l.:i5 


^;7.47       1R<»7         l.lio         ii.il.      0.24     4.  H7 


.00       17.40         5.03         n.d.      1.02     5.71 


59.24       IH.45         4.5S         n.d.      2.im     «.08 


15  I  . 

[  58.  29  23.  «) 

B4.  V  J 


3.S7        3.89         0.S4 


3.89  !     4.81  0.48 


3.15       3.22         H,m 


n.a.      1.93     «.  75        1.59  '     2.32         5.(W 


ANDESITE. 


[63.25       14. 


89  I      6.54        none     0.82     0.59 


52.94        14.70  j       2.52  ,       7.80     4.49     6.56 


54.86       15.04         4.92 


i  69. 51 

■I- 


15. 61 


94        18. 14 


58.97        18.  (K) 


60.00  ,     19.01 


55.80  I     18.22 


67.  8;^       15. 02 


0.56 


n.  d. 


3.11  1  1.88     9.19 


1. 27     0. 61      2.  80 


3.82  :  3.06     6.28 


5. 94  I      n.  <l.   !  6.  89     2.  84 


3.20 


0.68  i  1.28  ,  4.10 


8.98        n.  d.   ;  2.23     4.40 


n.  d.  I      5. 16     0.  29  ;  3.  07 


•I  59.22       18.20  !      n.  d. 


58.44 


56.71 


49.80 


18.17  ;      n.  d. 


18. 36        n.  d. 


6. 69     2. 90 


().  0.3     2. 40 


:    4.47  I 

1               1 

4.78 

3.09 

0.04 

11. 

'SO 

1     3.43 

2.81 

1     3. 83 

1.22 

1     3. 05. 

2.  24 

J     ().  97 

2.79 

!    6.:u 

l.W 

2.40 

3.20 

i     1.39 

3.  31 

5. 51 


6.19       3.20       1.97 


6.45     3.92     6.11        3.52       2.38 


3.  20 


2.04 


n.  d. 


3.6:^ 


0.<50 


1.:J5 


4.:i0 


2.30  ! 


l.U 


2.80 


0.76 


1.94  ! 


I  I 


102.36 


101.30 


101.34 

I  i 

I  I 

I  I  100.44 


100.  i: 


0.78 


4.86 


15.33        n.  d.  7.44     6.61      7.19       2.71       4.36         1.38 


tra<-e     0.61 


trace 


i  0.41 


0.46 


0.10 


1.04  j  0.26 


2.87 


56  :  2.67     0.73     0.30 


99.  93 


I    99.04 


100.76 


;  100.23 


100.40 


99.88 


trace  '  102. 33  |     2.  51 
.   '  -2.54 


100. 17  I     2.  72 


99.  38 


100.02 


100. 03 


99. 39 


101.08 
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DACITE— Continue<i. 


Inclusive. 

Lo<*ality. 

Analyst. 

Reference. 

1 

Author's  name. 

Remarks. 

Dra  Zep  Etter, 
Menerville,  Algeria. 

Duparc  an<l 
Pearce. 

Duparc,  Pearce,  and  Ritter, 
Mem.  Soc.  Ph.  <Jen., 
XXXIII,  No.  2,  p.  129,  190<). 

Dacite. 

Sum  high. 

Cap  Blanc,  Menerville, 
Algeria. 

Duparc  and 
l*earce. 

Duparc,  Peane,  and  Ritter, 
Mem.  Soc.  Ph.  Gen., 
XXXIII,  No.  2,  p.  59,  1900. 

Dacite. 

Cap  Blanc,  Menerville, 
Algeria. 

Duparc  and 
Pearce. 

Duparc,  Pearce,  and  Ritter, 
Mem.  Soc.  Ph.  (ren., 
XXXIII,  No.  2,  p.  59,  1900. 

Dacite. 

Dra  7j^  Etter, 
Menerville,  Algeria. 

Duparc  and 
Pearce. 

Duparc,  Pearce,  and  Ritter, 
Mem.  Soc.  Ph.  (ien., 
XXXIII,  No.  2,  p.  129,  1900. 

Dacite. 

HjO  includes 
CO,. 

Dra  Zeg  Etter, 

Menerville,  Algeria. 

Duparc  and 
Pearce. 

1 

A 

Magmder  and 
1      Jones. 

Duparc,  Pearce,  and  Ritter, 
Mem.  Soc.  Ph.  Gen., 
XXXIII,  No.  2,  p.  129,  1900. 

NDESITE. 

Dacite. 

H^O  includes 
CO,. 

North  Haven, 
Fox  Islands,  Maine. 

(i.  0.  Smith, 

In.  Diss.,  Johns  Hopkins 
Cniv.,  1896,  p.  33. 

Andesite. 

Does  not  corre- 
spond     with 
mo<ie. 

Elv, 

Minnesota. 

C.  F.  Sidener. 

1 

N.  H.  Winchell, 
23  A.  R.  (i.  Nh.  S.  Minn., 
p.  204,  18a5. 

1  Felsite. 

1 

Not  fresh. 

Mount  Tacoina, 
Washington. 

1  F.  Collisohon. 

K.  Oebl)eke,  N.  J.,  1885, 
I,  p.  226. 

1  Andesite. 

Alkalies    high 
and  not  sepa- 
rated. 

Stillwater  Creek, 
I^Assen  Peak, 
California. 

W.  11.  Melville. 

J.  S.  Diller, 

B.  U.  S.  G.  S.,  150, 
p.  212,  1898. 

Andesite,  tuff. 

I.A«8en  Peak, 
California. 

P.  W.  Shimer. 

1 

Hague  and  Iddings, 
A.  J.  S., 
XXVI,  p.  225,  1883. 

j  Andesite. 

Lassen  Peak, 
California. 

,  T.  :M.  Chatard. 

J.  S.  Diller, 

B.  U.  S.  G.  S.,  148, 
p.  193,  1897. 

;  Secretion  in  dacite. 

ALO,  high. 
TiOj  not  deter- 
mined. 

Carmelo  Bay, 
California'. 

1  J.  Posada. 

A.  C.  Lawson, 
B.  Dep.  G.  Un.  Cal., 
I,  p.  42,  1893. 

1  Carmeloite. 

1 

Sum  high. 
ALO,  high  and 
MgC^  low. 

Point  Sal,  California. 

II.  W.  Fairbanks. 

H.  W.  Fairbanks, 
B.  Dep.  <;.  Un.  Cal., 
II,  p.  50,  1896. 

1  Andesite. 

H(K)sac  Mountain, 
Eureka,  Nevada. 

R.  W.  Mahon. 

1 

Hague  and  Iddings, 
M.  U.  S.  G.  S., 
XX,  p.  264,  1892. 

■  Andesite. 

Cf.  Iddings, 
B.  U.  S.  G.  S., 
150,    p.    221, 

1898. 

Silver  Terrace, 
Washoe,  Neva<la. 

W.  (t.  Mixter. 

<T.  F.  Bei!ker,                        ' 
M.  r.  S.  G.  S., 
Ill,  p.  152,  1882. 

I\vroxene-andesite. 

Cf.    Hague  and 

Iddings. 
B.r.S.G.S.,17, 

p.  33,  1885. 

American  Flat, 
Washoe,  Nevada. 

W.  G.  Mixter. 

1 

(;.  F.  Be<»ker, 
M.  U.  S.  G.  S., 
Ill,  p.  152,  1882. 

Pvroxene-andesite. 

1     * 

1 

Cf.    Hague  and 

Iddings. 
B.  U.S.  G.S.I  7, 

p.  33,  1885. 

El<lorado,  Washoe, 
Nevada. 

'  R.  W.  Wood- 
wanl. 

<T.  F.  Becker, 
M.  U.  S.  G.  S., 
Ill,  p.  152,  1882. 

1 

1  Pyroxene-anilesite.  , 

1 

Cf.  Hague  and 
Iddings,  B.  U. 
S.G.  S.,3.17, 
p.  '^\  1885. 

Near  Grant's,  Mount 
Taylor  lU^on, 
New  Mexico. 

'  T.  M.  Chata-xl. 

J.  S.  Diller, 

B.  U.  S.  G.  S.,  148, 
p.  185,  1897. 

Mica-andesite. 

1 

Not  fresh. 
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ANDESITE— Continual. 


No.  SiO,        A1,0,       Fe,0,        Fe<)      MjK)    CaO      Na,0  '    K,<)      H,<)  *     II,C)-    CO, 


1 

4o.  31 

9.96 

3.43 

12.9<> 

2.56 

16.44 

0.41 

!     0.25 

3.77 

A3.  Ill 

15 

61.24 

18.32 

6.17 

n.  d. 

3.  76     5.  06 

3.15 

2.37 

0.67 

A4.  IV 

16 

61.06 

15. 42 

8.01 

n.  d. 

3.  55     7. 1 1 

2.66 

1.40 

0.68 

A4.  IV 

17 

59.84 

18.  57 

4.76 

n.  d. 

2.  95     4.  69 

2.85 

2.  72 

4.10 

A4.  IV 

18                 1 

53.  68 

16.96 

5.00 

2.41 

1.79    10.18 

3. 55 

0.76 

0.48 

A2.  II             ' 

1 

1 

19         ; 

56.  73 

20.44 

5.71 

n.  d. 

2. 58  1  7.  23 

3.  73 

2.45 

0.54 

C4.  V 

' 

20 

>  59. 13 

17.00 

7.03 

n.  d. 

n.  d.     6.  67 

4.80 

1.37 

0.16 

B4.  V 
21 

1 

►  57. 24 

18.02 

3.46 

4.13 

3.  77     7.  78 

5. 

54 

0.06               1 

C4.  V 

! 

22 

60.34 

15.66 

n.  d. 

8.13 

2.11     6.97 

5.12 

0.90 

0.87 

A4.  IV 

23 

62.80 

16.36 

n.  d. 

7.11 

3. 05  ,  3.  6:^ 

4.50 

0.80 

1.00  1 

B4.V 

24 

>  62.30 

14.46 

n.  d. 

7.71 

1 
2. 14  i  5.  a5 

4.80 

1.72 

1 
0.98 

B4.  V 

i 

25 

>  60.10 

15.56 

n.  d. 

7.8:^ 

1.22  .  5.97 

5.11 

1.69 

0.95  , 

D4.V 

26 

►  55. 64 

21. 45 

5.41 

6.58 

3.10     5.59 

3.08 

l.()0 

n.  d.  ■' 

D8.  V 

1 

27 

►  68.18 

16.86 

6.12 

n.  d. 

0.71      h.\VS 

2.40 

0.21 

0..,! 

A4.  IV 

1 

28 

>  m,  a5 

17.95 

2.97 

11.  d. 

1.40     3.()5 

3. 56 

1.25 

1.7S 

A4.  IV 

i 

29 

>  (J5.  39 

17.20 

6.39 

n.  d. 

trac'e     5. 74 

2.73 

0.47 

0. 5» 

D4.  V 

1 

30 

>  6:i.86 

16. 52 

5.91 

n.  d. 

1.60     3.71 

3. 16 

2.47 

0.  93 

D4.  V 

:     1 

31                ' 

>  54. 58 

23.  21 

5.  as 

2.44 

0.76 

11.37 

2.69 

!    n.d. 

n.d. 

C3.  V              , 
32 

1 

56.50 

28. 

20 

n.d. 

0. 98     2.  8:^ 

6.68 

4.25 

n.d. 

B4.V              1 

33 

56.03 

12.51 

0.45 

15.  73 

6.08  j  4.17 

2.01 

'    0.73 

0.70 

B2.  Ill 

5.:%) 


Tic ),     P,(  \  I  Mn( )      Sum       Si>.  gr.  i 


100. 51 


100.74 


2.612 


trait*    tract*    tract*  i     99. 89  '  2. 658 


4.40 


0.  88     0.  51 


100.48      2.177 


100. 60      2.  736 


99.41 


W.  16 


100.00 


100.10 


99.25  ,  2.561 


99.46  ,  2.664 


98. 43 


102.  45 


trace    trace     100.56 

I  I 


trace    tract*     100. 61 


trace    traiv       98.51 


tra<v       9S.  16 


100. 38 


i»9.44 


0.74 


0.19      9«.:u 
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Inclusive. 


Locality. 


Analyst. 


St.  Thomag",  West  !  J.  v.  Sieiniradzki. 

Indies.  ; 


Mount  Iztaccihuatl,         j  U.  I^enk? 
Mexico. 


]  Oerro  Guerrero,  north  |  Konig. 

of  Mexico  City,  I 
Mexico. 

Ainecaiiiei'A,  Mexico.  I  H.  Lenk? 


SO,      trace       \  Ejutla,  Oaxaca, 
Mexico. 


I  A.  R4>hrig. 


Irazu  Volcano,  Carthago,    A.  Lagorio. 
Costa  Rica. 


Reference. 


Cerro  Negro, 
Mayasquer, 
Colombia. 

Pasto  Volcano, 
Colombia. 


Zechzech,  Alausi, 
Ecua<ior. 


Zechzech,  Alausi, 
E(!ua<lor. 


2fechzech,  Alausi, 
Ecuador. 


Zechzech,  Alausi, 
luniador. 


Rio  Chanchan, 
Ecuador. 


Sajama  Volcano, 
Bolivia. 


Buntzel. 


R.  Kuch. 


J.  V.  Siemiradzki 


J.  V.  Siemiradzki 


J.  V.  Sieminwlzki. 


J.  V.  Siemiradzki. 


J.  V.  Sieminwlzki. 


F.  Rudolph. 


Cerro  (^uimsa  Chata,       '  F.  Rudolph. 
Bolivia. 


Sajama  Volcano, 


a  jama 
Boliv 


Sajama  Volcano, 
Bolivia. 


I 


Osomo  Volcano,  Chile. 


Chatham  Bav,  Cocos 
Island,  Galapagos 
Islands. 

Burnt  Hill,  King 
Charles  Land, 
Spitzbergen. 


F.  Rudolph. 


F.  Rudolph. 


W.  Bruhns. 


(f.  P.  Merrill. 


N.  Sahlbom. 


J.  V.  Siemiradzki, 
N.  J.,  1886, 
II,  p.  178. 

H.  Lenk  in  Felix  and  Lenk, 
Btr.  O.  Mex., 
II.,  p.  229,  1899. 

H.  Lenk  in  Felix  and  Lenk, 
Btr.  G.  Mex., 

I,  p.  100,  1890. 

II.  Lenk  in  Felix  and  I^enk, 
Btr.  G.  Mex., 

II,  p.  229,  1899. 

H.  Lenk  in  Felix  and  Lenk, 
Btr.  G.  Mex., 
II,  p.  140,  1899. 

A.  Lagorio, 
T.  M.  P.  M., 

VIII,  p.  467,  1887. 

R.  Kuch, 
I      G.  Stud.  Colomb., 
I       I,  p.  laS,  1892. 

R.  Kiich, 
!      G.  Stud.  Colomb., 
I,  p.  141,  1892, 

. '  J.  V.  Siemiradzki, 
X.  J.  B.  B., 
IV,  p.  209,  1886. 

. '  J.  V.  Siemiradzki, 
I       N.  J.  B.  B., 
I       IV,  p.  209,  1886. 

J.  V.  Siemiradzki, 
N.  J.  B.  B., 
IV,  p.  209,  1886. 

J.  V.  Siemiradzki, 
N.  J.  B.  B., 
IV,  p.  209,  1886. 

J.  V.  Siemiradzki, 
N.  J.,  1885, 
I,  p.  116. 

F.  Rudolph, 
T.  M.  P.  M., 

IX,  p.  306,  1888. 

F.  Rudolph, 
T.  M.  P.  M., 
IX,  p.  311,  1888. 

F.  Rudolph, 
T.  M.  P.  M., 
IX,  p.  :^  1888. 

F.  Rudolph, 
T.  M.  P.  M., 
IX,  p.  299,  1888. 

W.  Bnihns, 
cf.  N.  J.,  1899, 
n,  p.  85. 

G.  P.  Merrill, 

B.  Mus.  Comp.  Zool., 
XVI,  No.  13,  p.  237,  1893. 

A.  Hamberg, 
C^    V   v 

XXI,  py523,  1899. 


Author's  name.  Remarks. 

i  I 


I 
Anorthite-andesite.  '  Not  fresh. 


j  Ilomblende- 
'      andesite. 


I  Hyj»er8thene- 
andesite. 


Andesite-pumice. 


i  Ilypersthene-  ,  Not  fresh. 

I      andenite. 


Andesite. 


A1,0,  high. 

i 


Pyroxene-andesite.  I  MgO  not 
determi 


Pvroxene-andesite. 


Andesite. 


Hornblende- 
andesite. 


A  ugi  te-andesite. 


Horn  blende-augi  te- 
andesite. 


Hypersthene- 
andesite. 


Homblende- 
andesite. 


Honiblende- 
andesite. 


Hornblende- 
andenite. 


Ilornblende- 
phvroxene- 
an^esite. 

Augite-andesite. 


Andesite? 


Hypersthene- 
andesite. 


letermined. 


Alkalies  by 
differenoe. 


Sum  low. 


Sum  high. 
AlAhigh. 


Sum  low. 


Sum  low. 


Al.,03  high. 


Scoria. 


l^ 


m$rMU  AU    AJCALYSKS    (»K    lONEorS    ROOKS. 
A  N  I)K*siTK— <  'ontinutNl. 


*»i.        I'^o,        y^^t       >fir<»    i'ntt      Na.,<)      K,0      11/)^    H,<)-    CO^     TiO,  !  PA    >!"<>       '"^""i     ,  >!»- >n-. 


i  o'i         i  .:/     ••».  so     L'.  HM       2.  :tH  i    0.  75        0.  Ki  : 


.1  ,  'f\     j:  .V»     »i..Vi       4.r>4       X  IH      n.  <1. 


.1       ti.'Xi    li. 74      «.«♦:{  i    1..M        i'.s:{ 


0.80 


tnu-e  :     99.  51   ? 

I 


:<.iM  I  o.(«  I  100.08  I 


tra«^»      1(H).  71 


.   /f,         J   M        '•  'i»      I.  'I       o  :{7     :i.ti\       4.01       *J.iM        1.41  i 


»    1  /         r,  /,!  ;;  '»',      I  IM      It.  m7       2.  iw 


1.08  l.r»5 


'j0  /'•/■,        w    '-'I       I.    •!         M.M    !l.4r,        L'.41»        l.^M  0.70 


(ft;       I,    <|        0.  H^»      2.01        4.  ir>  i     H.OS  2.70  1 


0.  27 


W.  24   I 


J 
?W.<i7  I 


100.  16 


1(H).  08 


,/•.>.',  /   ih         2  U\      :{.<H>     4. Mil        2.07        l.si   ,       :i.iH» 


98.51      2.543 


4-. 

V/ 

/i    ;  . 
4^ 

/.I    J  . 

I//,    , 
4'^ 
It4    '. 
.'lO 
JU    V 

U\ 

Ifi   \ 
f/2 
IM    V 

11    V 


*/   v<  /    /,  /  /•/       I.    •!         2.  XJ     2.  MO       5.02       4.  l.S         4.20 


V;         M  i^,       f.    «1         2.22      7.0«l        2.21         l.Wi  2. 4:J 


//  ♦',       .<.  *^/        \  %:i        .',*',;     (.or»     m.o:j      2.22       1.28       n.  d. 


.y,   ji/        .y    /*  I    /«>         II    «l        2.20    11.20        2.04        1.38!       1.55 


if  ',',,        /Ji  ,1         If  ift;         (Mi:}     it.'.U't     7.77        1.70      iioiu* 


«>l   /*  i«/  V  t;  i  fi    i|    .   1.2       4.5 


i     1.4 


;/f.  |./        Il.'fl        1/  ;tl         II.  il.       1.07    traiv.       4.01 


i>:j  1/       IH  /<i        :}  71       h.  il.     1. 12     7.10      ,s.o:i 


0.5<)  I        1.51 


l.OiM       1.47 


02.01        |h.:j|  5.55         II.  il.   .   1.07  1  5.0:{       3.07  i     1.66         2.17 


01. 5M        IM.H4  4.0M  .      II.  a.      2.04  :  6.50       4.27        1.49 


1.61 


,    //  '//         . ',  //        10  10         f.    /I       4.46      7.04        2.5H        1.50  1.50  | 

,  .//   ^/        \*,  !"        10  0/         II    'I.      4.6H     6.  IK        2.:W       0.77  I       1.70 

I 


I 


,  3.(W 

I 


\.m  1 6.00 


(>.(> 


!  0. 94 


1  trace  i 


W.  81 


1(K1.49  ■  2.705 


I 


2.81 


99.17 


98.56 


W.  76 


100. 16 


100.66  I 

i 


vn».  9 


KM).  05  !  2.C^ 


0.40    trac»e     101.08  | 


I  0-3" 

1  I 

I       1 

I 

I  0. 27  :  trai-e 

I  i 


102.  54 


I 


101.37 


y^ 


INFERIOR    ANALYSES. 
ANDESITE— C^ontinne<l. 


423 


Inclusive. 


Locality. 


I  S.       0.45 


Burnt  Hill,  King 
Charles  Land, 
Spitzbergen. 

Floated  block,  Temple 
Bay,  Spitzbergen. 


Beinn  Hiant,  Island  of 
Mull,  Scotland. 


Beinn  Talaidh,  Island 
of  Mull,  Scotland. 


Cleveland  Dike,  ^luU, 
Scotland. 


Beinn  Hiant,  Island  of 
Mull,  Scotland. 


Scuir  of  Eigg,  Scotland. 


Carhope,  Cheviot  Hills, 


Analyst. 


Referenc!e. 


Author's  name. 


;arhope,  Ul 
Scotland. 


Tormore,  Arran,  Scot- 
land. 


Cirmhor  Dike,  Arran, 
Scotland. 


Bard  on, 
Cham  wood  Forest, 
England. 

Armathwaite,  England. 


Acklington,  England. 


Preston,  England. 


Killerton,  Devonshire, 
England. 


Cam  Bodnan,  Caernar- 
vonshire, Wales. 


Cam  Fawr,  Penbroke- 
shire,  Wales. 


Boulevie,  Esterel, 
France. 


La  Touchque,  Esterel, 
France. 


Dramont,  F^sterel 
France. 


N.  Sahlbom. 


H.  Buckstrum. 


T.  H.  Holland. 


T.  H.  Holland. 


Stock. 


W.  Tate. 


B.  North. 


Petersen? 


xM.  M.  Tait. 


Tnder  Thorpe. 


Lorti. 


W.  F.  K.  Stock. 


J.  E.  Stead. 


J.  E.  Stead. 


E.  Haworth. 


E.  H.  Acton. 


F.  E.  Tadman. 


Rust. 


Rust. 


Rust. 


A.  Hamberg. 
G.  F.  F., 

XXI,  p.  52.S,  1899. 

H.  Biickstrom, 
Bih.  Sv.  Vet.  Ak.  Hd., 
XVI,  Pt.  II,  p.  89,  1890. 

J.  W.  Judd, 
Q.  J.  G.  S., 
XLVI,  p.  379,  1890. 

J.  W.  Judd, 
Q.  J.  G.  S., 
XLVI,  p.  :I49,  1890. 

J.  W.  Judd. 
Q.  J.  G.  S., 
XLVI,  p.  379,  1890. 

J.  W.  Judd, 
Q.  J.  G.  S., 
XLVI,  p.  379,  1890. 

J.  W.  Judd, 
Q.  J.  G.  S., 
XLVI,  p.  379,  1890. 

J.  J.  H.  Teall, 
G.  M., 
i       XXII,  p.  118,  1885. 

'  J.  W.  Judd, 

Q.  J.  G.  S.. 
!       XLIX,  p.  558,  1893. 

:  J.  W.  Judd, 

Q.  J.  G.  S., 
I       XLIX,  p.  545,  1893. 

t 

I  Hill  and  Bonnev, 

;  Q.J.  G.S.,    ' 

I  XLVI  I,  p.  89,  1891. 

I  J.  J.  H.  Teall, 
Q.  J.  G.  S., 
XL,  p.  224,  1884. 

J.  J.  H.  Teall, 
Q.  J.  G.  S., 
XL,  p.  243,  1884. 

J.  J.  H.  Teall, 
Q.  J.  G.  S., 
XL,  p.  224,  1884. 

B.  Hobeon, 
Q.  J.  G.  S., 
XLVIII,  p.  507,  1892. 

A.  Harker, 
Bala  Vole.  Series, 
1889,  p.  69. 

F.  R.  C.  Reed, 
Q.  J.  G.  S., 
LI,  p.  192,  1895. 

A.  Michel-I^vy, 
B.  Serv.  Cte.  G.  Fr., 
No.  57,  p.  19,  1897. 

A.  Michel-Lew, 
B.Serw  Cte."  G.  Fr., 
No.  57,  p.  21,  1897. 

A.  Michel-Levy, 
B.  Ser\'.  Cte.  G.  Fr., 
No.  57,  p.  19,  1897. 


Hypersthene- 
andesite. 


Augite-andesite. 


Andesite. 


I 


Andesite. 


Tholeiite. 


Remarks. 


Scoria. 


I 


Tholeiite. 


Andesite. 


Hypersthene- 
andesite. 


Pitchstone 
(andesite). 

Augite-aadesite. 


Andesite. 


Andesite. 


Andesite. 


Andesite. 


Mica-augite- 
andesite. 


Pvroxene-andesite. 


Tachvlvte. 


t^terellite. 


Esterellite. 


F^terellite. 


Pumice. 


Sum  low. 


Border  of  dike. 


Not  fresh. 


Not  fresh. 
ALO,  high. 
No  K,0. 
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No.  SiO,    1    AlA   I   Fe,0, 


FeO      MgO    CaO  ;  Na,0  i    K,<J      H/)^     H,0- 


54 

D4. 

V 

55 

D4. 

V 

56 

D3. 

V 

57 

C3. 

V 

58 

C8. 

V 

59 

1 

D4. 

V     i 

60 

\ 

B4. 

V      ( 

61 

Bl. 

V 

62 

C4. 

V 

63 

1 

B4. 

V    .( 

64 

D4. 

V 

65 

A4. 

IV 

66 

1 

B4. 

V      ( 

67 

1 

D8. 

V      j 

68 

A4. 

IV 

69 

A4. 

IV 

70 

A4. 

IV 

71 

A4. 

IV 

72 

14. 

V 

59.50  ,     18.49  :       6.38 


57. 6;^        18.43  i      4.59 


55.01 


54.26 


53.13 


52.27 


62.54 


15.69  I      4.78 


15.93  ,      6.80 


15.61  ;     2.  as 


19.27  ,    n.  d. 


23. 56 


62.30  1     17.45 


6.3.92  I     21.09 


54. 20  1     19.  72 


5. 50 


n.  d. 


n.  d. 


n.  d.      2.15     5.65  '    4.19       1.69  i      3.57 


n.  d. 


•  5.79 


5.53 


8.23 


2.38     7.18  j    3.92  I  1.30  I      5.20 

I 

I  , 

6.20   11.21  I     1.19  '  1.55  ;      0.*J5 


3.35    11.32  '     1.94  i     1.10  i       0.99  ! 


5.80   11.75  :     1.H6       1.78         0.73 


8.  82  I  3. 18  ,  5.  86  '     3. 44       4.  69  I 


53.99  1     24.27  '>    n.  d. 


11.  d. 


n.  d. 


3.  88 


10. 49 


7.:\o 


57.48  I     16.82         8.49  I    n.  d. 


56.  77 


I 


20.02  i       6.40  I 


n.  d. 


59.06        16.40         2.88  I       4.18 


(J6.ll  !     12.10 


59.31        16.95 


62.20  !     15.40 


57.38  I     18.13 


57. 60  i     14.  71 


1.15  '  4.75       3.16  I     2.43 


1.21   ;  4.20       2.95  j     2.90 


0.72  ;  4.61   i     l.()4  I     2.8<5 


1.75 


1.50 


2.  46 


2. 39 


4.64 


3.  70 


9.  40  !     2. 05       0.  W         0.  tW 


9.  23 


1.59 


0.75 


5.45       2.63  ;     4.57 


5.40       4.01   ;     3.U4 


2.63     4.32  !     5. 2V^  .     1.49 


n.  d.   I  1.70 

I 


n.  d.   I       8.07  j  l.<>5 


4.  09  :     2.  86  :     2.  73 


4.  30       1. 59  I     3.  42 


I 


7.74  I      n.  d.  ;  2.  in*  \  5.95       3.25  ;     2.45 

'  ■  I  ' 


0.  55 


0.25 


0.13 


2.06 


2.11 


2.(U 


0.13 


CO,   I  Ti< ),     PjOj  I  MnO  ;     Sum     ■  Sp.  gr. 


0.35;  101.97 


0. 28    tnu-e  :  100.  91 


102.  07  j  2.  837  I 

I  I 


I  I 

I 

I 
I 


'2.47 


0.27  i  101.49  I  2.770 


9.23        n.  d.  !  1.93 


8.55        n.  d.  !  4.98 


8.50  '     2.44  ;     1.36  [       0.41 


7.54  i     3.46  ,     1.87  !      0.73 


0.08 


2.10 


0.13 


0.20  I 


o.a5 


101.22  I  2.555 


100.00 


im.  35      2.  694  i 

i 


i     99.21  I  2.595 


,  trace       99. 62 


99.64 


I 


I        ! 


tra<?e 


0.40 


0.46 


0.34 


0.82 


100.10 


100.33 


100.36 


98. 31 


99. 52 


100. 43 


99.80 


99. 92 


100.31 


2.  60t^> 


/ 
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Inclusive. 


Locality. 


Analyst. 


Dramont,  Esterel, 
France. 


Rust. 


Lee  Coure,  Esterel,  |  Rust. 

France. 

I 

Alboran  Island,  Spain.      H.  Graber, 


Alboran  Island,  Spain.    I  H.  ( Jralxir. 


Isla  de  la  Nube,  Albo- 
ran Island,  Spain. 


H.  Graber. 


Horberig,  Kaiserstuhl,       A.  Knop. 
Baden. 


Hlinikerthal,  Hungary.     A.  Lagorio, 


Bohunitz,  Hungary.  A.  Lagorio. 


Bujaker  Wald,  Cserhat, 
Hungar>'. 


Peleske,  Cserhat,  Hun- 
gary. 

Peleske,  Cserhat,  Hun- 
gary. 


Passo  di  Campo,  Ada- 
mello,  Tyrol. 


Lago  d*Arno,  Ada- 
mello,  Tyrol. 


Punta  della  Manza, 
Capra* 
Italy. 


Capraia  Island, 
-  aly. 


Pizza  del  Corvo, 
Panaria,  iEolian 
Islands. 

Monte  Sant'  Angelo, 
Lipari,  .<Eo1ian 
Islands. 

Capo  (iraziano. 
Filicudi,  uEolian 
Islands. 

Summit  Filicudi, 
Lipari  Islands. 


Summit  Alicudi, 
Lipari  Islands. 


A.  Kalecsinsky. 
A.  Kalecsinsky. 
A.  Kalecsinsky. 
C.  Riya. 
C.  Riva. 
A.  Rohrig. 
F.  Glaser. 


F.  Glaser. 


F.  Glaser. 


i  F.  Glaser. 


F.  Glaser. 


Reference. 


Author's  name.  Remarks. 


A.  Michel-Lew, 
B.  Serv.  Cte.'  G.  Fr., 
No.  57,  p.  21,  1897. 

A.  Michel-Levy, 
B.  Serv.  Cte.' G.  Fr., 
No.  57,  p.  19,  1897. 

F.  Becke, 
T.  M.  P.  M., 
XVIII,  p.  544,  1899. 

F.  Becke. 
T!  M.  P.  M.. 
XVIII,  p.  544,  1899. 

F.  Becke, 
T.  M.  P.  M., 
XVIII,  p.  544,  1899. 

A.  Knop, 
Der  Kaiserstuhl, 
1892,  p.  259. 


A.  Lagorio, 
T.  M.  P.  M., 
VIII,  p.  467,  1887. 

A.  Lagorio, 
T.  M.  P.  M., 

VIII,  p.  467,  1887. 

F.  Schafarzik, 
Mt.  Hung.  G.  A., 

IX,  p.  301,  1895. 

F.  Schafarzik, 
Mt  Hung.  G.  A., 
IX,  p.  258,  1895. 

F.  Schafarzik, 
Mt.  Hung.  G.  A., 
IX,  p.  258,  1895. 

C.  Riva, 
cf.  N.  J.,  1898. 
II,  p.  247. 

C.  Riva, 

cf.  N.  J.,  1898, 
II,  p.  247. 

H.  Emmons, 
Q.  J.  G.  S., 
XLIX,  p.  142,  1893. 

A.  Bergeat, 
Sb.  Munch.  Ak., 
XX,  p.  59,  1899. 

A.  Benreat, 
Sb.  Miinch.  Ak., 
XX,  p.  102,  1899. 

A.  Bergeat, 
Sb.  Mimch.  Ak., 
XX,  p.  214,  1899. 

A.  Berg^t, 
Sb.  Miinch.  Ak., 
XX,  p.  208,  1899. 

A.  Bergeat, 
Sb.  Munch.  Ak., 
XX,  p.  219,  1899. 


Esterellite. 


Esterellite. 


Alboranite. 


Alboranite. 


Alboranite. 


Andesite. 


Andeeite. 


Andesite. 


Sum  high. 


Calc  to  100  after 
deductiDg2.27 
H,0  and  3.1 
CaCO, 
Not  fresh. 


Pyroxene-andesite.     Al^Os  high 


Pyroxene-andesite.  j  Al^Os  high. 


Pyroxene-andesite.  '•  AljOj  high. 


Malchite. 


Malchite. 


Andesite. 


Hornblende- 
andesite. 


Cordierite-andesite. 


Cordierite-andesite.  j 


Pyroxene-andesite. 


Olivine-pyroxenc- 
andesite. 


J'Jt 
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i»    > 


irn 


...,    .       >^/';         fVii       Mjr<)    CaO  ;   Na,()      K,0      H,OJ     H,<)-      CO, 


'  LC         li.  .1.     0.47      7.  IH       2.1)«)       l.CW  I       0.42 


:;  •>:        n.  «l.      1.57  i  4.72  i     l.W)       l.H() 


:i.o:i 


:.i.yA         7.  :{2        n.  *l.     ;<.  m  \  H.  (>»l       l .  2«»       2.  87 


.>   {f.:.         12  ^P,  K.4V  ,^.  .1.       .x«2 


H.  7«  .     1.4(i       2.:^ 


:^  :/^  :4  77 


:.  i*.' 


♦j**   V.' 


;:.«>] 


11.  «l.      O.fM      l.Wi  ;     a.  27        2.75 


II.  «I.     trai«-     4.45       .S.04       2.50 


o.:io 


1.42 


1.7rt 


1.42 


II. 'I.     tnKT-.5.(W       ,S.;i5       2.58;       2.(W) 


. 'A' vc      i^j A-jL       i.m      u.i\.    L^(>5    rt.w  ;    a.a5     o.h;^  I     2.20 


.  .>  -t'd      If  ^/J-        0  :y/       II. . I.     1.7H    «.  15  ;    8.4rt      0.91  |     5.31 


i^  /iij  'i\\ri 


%\.i\.     0.77     2.:n  '     6.47       3.55 


:..i   V.        ;V '/if         ii.'i.  .VH2     5.47     «t.92  I     4.49        l.(>3 


.>,  '^^        .V  ->         i.^J  5.44     5.:«     H.80 


,  .v»  /**,       ir.'.  «/>         4.4i  L.Vi      1.2i»     (J.  98 


,  «/;  «yy 


J..  :yi         *^.37         u.i\.      1.53     4.95 


Jy^     . 

W4 

/ 

•/•/.  ♦;•; 

in  -. 

'.^; 

1 

1 

«i4./i4 

«  1    \ 

91 

1 

57   iii 

i>.J.  V 

1 

92 

1 

55.  <i7 

k\AS 

1 

,  .y,  /'/       J'.*;/;  L'.'.Ni         1.70     3.:W|«J.  17 


j;  n       <j.  ;jii      n.  «i.    3.:^)  |  «.  78 

I 


19.  10         7.23         n.  il.      3.39     2.47 


3.  ;kj. 


3.  :^5 


3.68 


3. 59 


2.88 


0.57 


1.79 


'JS).m         2.  H4  1.95  '   1.55     4.41        5.84 


1.48         2.80 


2.  09  2.  90 


1.71  3.20 


3.87  1.76 


1.13         2.25  I 


I 


4.52 


16.00       HI.H9        n.  a.  I  2.93  1  5.92  1     3.81        0.51 


1.09 


4.15 


^  7  *>4         u.  i\.      2.45  I  6.04        4.02        3.05*  i       0.31   • 


\,m 


0. 20  I 


0. 13  ■ 


TiO, 


0.80 


P,Os 


1.46 


0.16 


0.23 


1.12 


0.a5 


!  I 


0.79 


2.67 


MnO  ■     Sum     .  Sp.  gr. 


0. 17  .  100.  75  ; 


0.21 


0.29 


0.34 


0.44 


100.17  I 


100.32 


100.36 


100.30 
0.  .W 

99.79 


99.15 


I 


100. 13 


100.07 


100. 59     2. 74     j 


100. 44  ;  2.  62 


99.00 


100.56 


i    1>9.43 


99.81 


101.08 


98.94 


97.67 


101.53 


I 
i  traco  I  102.  09 


2. 503 


1 


0.83  I  I  lOO-  "" 
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Inclusive. 


IxK^alitv. 


SO3      i.w 
Cl         trace 


SO3       trace 
Cl         trace 


SOg       0.41 
Cl  0.08 


SO3       0.21 
Cl  2.42 


I  Lava  of  1888,  Vulc-aiio, 
!       .^Eolian  Islands. 


!  Eruption,  Aug.,  1888, 

Volcano,  .<iColian 
I      Islands. 

I  Eruption,  Nov.,  1888, 
Vulcano,  ^Eolian 
Islands. 

Emption,  Sept.,  1888, 
Vulcano,  ^-Eolian 
Islands. 

Eruption,  Sept.,  1888, 
Vulcano,  iEolian 
Islands. 


Kara  Dag,  Crimea, 
Russia. 


Kara  Dag,  Crimea, 
Russia. 


I  Kara  Dag,  Crimea, 
!      Russia. 


Bujuk-Uragi  Mt., 
Crimea,  Russia. 


Kara  Dag,  Crimea, 
Russia. 


S.  of  Kara  Dag,  Crimea, 
Russia. 


Mleti,  Caucasus. 


Mleti,  Caucasus. 

i 

Stavro  Vouno,  .tEgina, 
Greece. 


Cap  Marsa,  Mener\ulle, 
Algeria. 


Cap  Marsa,  Menerville, 
Algeria. 


Cap  Marsa,  Menerville, 
Algeria. 


Analyst. 
L.  Ricciardi. 

I  L.  Ricciardi. 

I 

,  L.  Ricciardi. 

I 

I 

i  L.  Ricciardi. 

I  L.  Ricciardi. 

I 

I  A.  Lagorio. 
A.Lagorio. 
A .  I^gorio. 
R.  Prendel. 


A.  Lagorio. 

I 

I 

A.  lagorio. 


Reference. 


Author's  name. 


,  Ilarrismith,  Orange 
River  Colony,  S)uth 
Africa. 

Nightingale  Island, 
Tristan  d'Acunha, 
South  Atlantic. 
I 

Chemerin  Kushkek, 
Elburz  Mountains, 
Persia. 


L.-Lessing  and 
Krikmever. 


L.-Lessing  and 
Krikmeyer. 


A.  RChrig. 


Duparc  and 
Pearce. 


;  I)UT)arc  and 
Pearce. 


Diiparc  and 
Pearce. 

W.  P.  Jorissen. 


I 

I 

'  C.  Klement. 


E.  Drasche. 


'  G.  Mercalli, 

Gior.  Min., 
I       III,  p.  110,  1892. 

I  G.  Mercalli, 
'      Gior.  Min., 


I 


III,  p.  112,  1892. 

a.  Mercalli, 
Gior.  Min., 
Ill,  p.  112,  1892. 

G.  Mercalli. 
Gior.  Min., 
Ill,  p.  112,  1892. 

G.  Mercalli, 
Gior.  Min., 
Ill,  p.  112, 1892. 

A.  Lagorio, 

Guide  Exc.  VII.  Cong.  G.  Int., 
XXXI,  p.  13, 1897. 

A.  Lagorio, 
Guide  Exc.  VII.  Cong.  G.  Int., 
XXXI,  p.  13, 1897. 

A.  Lagorio, 
Guide  Exc.  VII.  Cong.  G.  Int., 
XXXI,  p.  13, 1897. 

R.  Prendel, 
cf.N.J.,1887, 
II,  p.  97. 

A.  Lagorio, 
T.M.P.M., 
VIII,  p.  473, 1887. 

A.  Lagorio, 
Guide  Exc.  VII.  Cong.  G.  Int., 
XXXI,  p.  13, 1897. 

Loewinson-Lessing, 
cf.N.J.,1899, 
II,  p.  237. 

Loewinson-Lessing, 
cLN.J.,1899, 

II,  p.  237. 

H.  S.  Washington, 
J.G., 

III,  p.  150, 1895. 

Duparc,  Pearce,  and  Ritter, 
Mem.  Soc.  Phvs.  Gen., 
XXXIII,  No.'2,  p.  89, 1900. 

Duparc,  Pearce,  and  Ritter, 
Mem.  Soc.  Phys.  Gen., 
XXXIII,  No.  2,  p.  84,  1900. 

Duparc,  Pearce,  and  Ritter, 
Mem.  Soc.  Phvs.  Gen., 
XXXIII,  No.*2,  p.  84,  1900. 

G.  A.  F.  Molengraaf, 
N.  J.,  1894, 
1,  p.82. 

A.  Renard, 
Chall.  Rep.  Petr.  Oc.  Islands, 
p.  92,  1889. 

E.  Drasche, 

Vh.  Wien.  G.  R-A.,  1884, 
.  p.  196. 


Andesite. 


An<lesite  ashes. 


Andesite  ashes. 


Andesite  ashes. 


Andesite  ashes. 


Pvroxeiie-andesite. 


Pvroxene-andesite. 


Pyroxene-andeflite. 


Remarks. 
P2O5  high 


PA  high. 
2.67^  sol.  in 
H.,0. 


1.00<;  sol.  in 


PA  high. 
4.15^  sol.  in 
H,0. 


Andesite. 


Andasite. 


Pvroxene-and€*9ite. 


Andesite. 


Andesite. 


Hornblende- 
andesite. 


Homblende- 
andeeite. 


Hypersthene- 
andesite. 


Hypersthene- 
andesite. 


Cordierite- 
vitrophyrite. 

.\ndesite  tuff. 


Andesite. 


Al  A  high. 
MgO  low. 


Meanjof  3. 
Sum  low. 


Sum  low. 
Mean  of  3. 


Sum  high. 
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I 
No.       !    SiO,        AljO, 


93 

A4IV 
94 

A4.  IV 
95 

B2.III 

96 

D4.V 
97 

03.  V 
98 

A4.1V 
99 
A4.  IV 

100 
A4.  IV 
101 
D3.  V 
102 

A3.  Ill 

lo:^ 

A2.  II 
104 
A2.  II 

105 

A  I.  IV 
KX) 
A4.  IV 
107 
B3.IV 
108 
B3.  IV 
109 
B3.  IV 
110 
D4.  V 
111 
D4.  V 


FeA   I     FeO    ;  MgC)     CaO     Na,0      K,0      H,()-i-  JH^O-    CO,     TiO, 


r 


I 


I 


I 


55. 10  I     1».  57         8. 52        n.  d.  i  2.  01  ;  5.  90  '     3.  «7  '     4.  77  i       1. 19 

i         I  ■      I        I 


50.  m     15.  a5 


59.  70  I     16. 68 


54.  m  !     14.  79 


61.28  I     18.16 


59.87  I     17.23 


10.  85 


n.  a.  I  6.03   11.76       2.01        1.56  j      0.20 


5. 43  ,       2. 09  I  2.  :Vy  i  5.  20       2. 67       0. 99 


8.59        n.  (1. 


0.  80     6.  08       3. 62       2. 30 


0.90 


3. 93 


5.97  I       1.76     0.79     3.55       5.51  ■     2.75         1.72 


9.  m  I      n.  (1.  j  0.  77     2. 96       6.  21   ,     2. 92         0. 61 


54.44       12.90         7 


53.18       16.18  !     10.30         n.d.  i  6.72   10.12 

I  '  1 

I  I 

1        '        I       i 

50.87       21.98         5.85         5.09     l.:«     9. 12 


I 


2.06       0.:i5  I      5.54 

I 


1.85       0.35  '       1.65  ; 

I  i  I 


2.  a5  I     0.  22         0. 43 


68.06       15.03  1      0.28'       3.66     0. 81  I  2. 71       4.25       .3.41  2.12! 


66.2(5  I     16.31  3.:«  i       1.36 


l.m     2.88 


60.13  I     17.41  ,       4.:j0 


1.68     2.27  I  3.3(> 


57.76  !     18.39  I      7.51  I      n.d.  I  3.  :I4     6.21 


4.11       2.23 


4.  88       2. 46 


3.a3       2.61   i       0.94 


53. 63 


19.59  !       5.70  I      n.d.      3.35     3.53       3.  (>4 


1.62         7.91 


57.04  I     19.51         5.50  (       2.71     none  I  8.16  ,     2.8:^  I     2.:^         0.20 


56.76  I     21.10         4.52  !       3.02  |  trace  ^  9.01  '     2.80 


3.27 


5().  57 


52.60 


17.82         2.91         2.65    trace  i  5.11  i     3.09       2.61 


18.30       12.70.      n.d.      4.(W>    11.05       0.67       0.09 


51.35  I     18.20  I     14.50  I      n.d.      3.10   10.26       0.84       0.16 


0.24 


5.98 


2.03 


0.25 


0.6;^ 


PjOj    MnO 

I 


trace  ' trace 


0. 15     0.  98 


0. 10  I  0.  63 


;  tracre 


Sum 


100.73 


99. 55 


100. :« 


98.95 


101.49 


100. 53 


8p.  gr. 


3.01 


100.  24     2.  75 


I  1.45 


100.  a5 


99. 24 


0.S8 


o.m 


1.10 


trace     100. 71 


0.38 


100.74 


I  O.iW 


I 
0. 40     100. 67 


100. 89 


tra(!e 


9i).93 


i         i         !  2.a5  I  100. :« 


I  trace  ;  100.  72 


0.84 


0.06 


0.13 


2.725 


2.4:« 


2.607 


2.664 


2.720 

21° 


2.666 

15° 


99.61  I  2.359 

I       21° 


100.12 


{f9. 25 
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Inclusive. 

Ixx^ality. 

Analyst. 

1                     Reference. 

Author's  name. 

Remarks. 

Buhemin, 
Elbiirz  Mountainn, 
Persia. 

E.  Drasithe. 

E.  Drasche, 

Vh.  Wien.  (1.  R-A.,  1884, 
p.  196. 

Augite-andesite. 

Perunil)akan,  Madras, 
India. 

T.  H.  Holland? 

,  T.  H.  Holland, 
Q.  J.  G.  S., 
LIII,  p.  409,  1897. 

Augite-an<lesite. 

80,      o.»5 
8            2.25 

Bandaisan,  Japan. 

Shimi<lzu. 

T.  Waila, 
,      Mt.  I),  (ies.  Ost-As., 
'       V,  p.  74,  1889. 

Andesite  ash. 

Alkalies  inter- 
changed,  cf. 
N.  J.,  1890, 
II,  p.  102. 

CI          0.29 
8.          8. 16 

Kirishimayama, 
Kiushiu  Islands, 
Japan. 

M.  Ft«ca. 

M.  Fesca, 
Mt.  D.  Ges.  Ost-As., 
VI,  p.  347,  1896. 

Andesite  ash. 

Incorrect  in 
N.  J.,  1897, 
I,  p.  288. 

Sulphur  Island,  Japan. 

J.  Petersen. 

i  J.  Petersen, 

1      Jb.  Hamb.  Wiss.  Anst., 
VIII,  p.  13,  1891. 

Augite-andesite. 

Sulphur  Island,  Jafian. 

J.  Petersen. 

J.  Petersen, 

Jb.  Hamb.  Wiss.  Anst., 
VIII,  p.  15,  1891. 

Augite-andesite. 

Chichishima,  Benin 
Islands,  Jajmn. 

Fukuda. 

Y.  Kikuchi, 
J.  Coll.  Sci.  Imp.  Un.  Jap., 
Ill,  p.  73,  1890. 

Andesite. 

**Boninite"    in 
Petersen, 
Jb.      Hamb., 
W.  Anst., 
VIII,  p.  348, 
1891. 

Ototoshima,  Bonin 
Islands,  Japan. 

Fukuda. 

Y.  Kikuchi, 
J.  Coll.  Sci.  Imp.  Vn.  Jap., 
Ill,  p.  73,  1890. 

Andesite-i^erlite. 

**Boninite"    in 
Petersen,  loc. 
cit.,  p.  348. 

Mivakashinia,  Bonin 
Islands,  Japan. 

J.  Petersen. 

J.  Petersen, 
Jb.  Hamb.  W.  Aust., 
VIII,  p.  50,  1891. 

Miyakite. 

Al/).  high. 
MgO  low. 
MnO  high. 

Eruption,  August,  1883, 
Krakatoa. 

A.  Sch wager. 

K.  Oebekke, 
N.  J.  1884, 
II,  p.  3:^. 

Andesite  ash. 

Ca804       0.62 
Sol.aalU       0.89 

Eruption,  August,  188:^, 
Krakatoa. 

C.  Winkler. 

R.  D.  M.  Verl)eek, 
Krakatau,  Batavia, 
1884,  p.  292. 

Andesite  ash. 

CaS04       1.57 
Sol.  salts       1.11 

Eruption,  August,  1883, 
Krakatoa. 

C.  Winkler. 

R.  D.  M.  Verl)eek, 
Krakatau,  Batavia, 
1884,  p.  292. 

Andesite  ash. 

Erupted  block, 
December,  1876, 
Merapi,  Java. 

A.  Lagorio. 

A.  Lagorio, 
T.  M.  P.  M., 
VIII,  p.  467,  1887. 

Andesite 

Saleijer  Island,  C'elelx?s. 

A.  Wichniann. 

A.  Wichmann, 
Nk.  Tds.  Ned.  Ind., 
LIV,  p.  261,  1895. 

Andesite  tuff. 

Tanna  Island,  New 
Hebrides,  Pat^ific 
Ocean. 

A.  Liversidge. 

A.  Liversidge, 
J.  R.  Sc)c.  N.  S.  W., 
XX,  p.  236,  1887. 

I^va. 

NoMgO? 
MnO  high. 

Tanna  Island,  New 
Hebrides,  Pacific 
Ocean. 

A.  Liversidge. 

A.  Liversidge, 
J.  R.  Soc.  N.  S.  W., 
XX,  p.  237,  1887. 

I^va. 

A  1,0,  high? 
MgO  low? 

New  Britain,  Pacific 
Ocean. 

A.  Liversidge. 

A.  Liversidge, 
J.  R.  Soc.  N.  S.  W., 
XVI,  p.  50,  1883. 

Pumitre. 

MgO? 
MnO  high? 

Rotochu,  Tarawera, 
New  Zealand. 

J.  A.  Pond. 

S.  P.  Smith, 
Eruption  of  Tarawera, 
Wellington,  1887,  p.  76. 

I^pilli. 

CaO? 
Alkalies? 

SO,     0.41 
CI        0.06 

Pareheru,  Tarawera, 
New  Zealand. 

J.  A.  Pond. 

S.P.Smith,                                     ' 
Eruption  of  Tarawera, 
Wellington,  1887,  p.  76. 

Lapilli. 

CaO? 
Alkalies? 
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No. 

1 

SiC), 

Al.Oa 

Fe,(), 

112              i 

1 

I  50. 90 

20.  00 

14.10 

D4.  V 

1 

113 

1 

}  55.  12 

20.41 

7.74 

D4.  V 

1 

1 

1 

1 
1 

1 



i 

\  57. 00 

10.01 

11.  a.  1 

B4.  V 

1 

1 

2 

1 

, 

I  49. 93 

24.  eA 

11.  (1.  1 

D4.  V 

1 

1 

3 

49.  30 

22.  46 

12.04  1 

D4.  V 

4 

1 

43.  :^5 

29.75 

5.61  j 

D4.  V 

1 

5 

45.  :i5 

16.11 

3.42 

B4.  V 

6 

44.11 

24. 45 

7.89 

C3.  V 

7 

38. 06 

24.  73 

5.65 

A8.  Ill 

8 

49. 19 

18.71 

5. 03 

A3.  Ill 

9 

1 

\  53.  43 

13.  81 

5.08 

D3.  V 

) 

10 

! 

50.  43 

23.  8.3 

17.63  1 

D4.V 

i 

11 

1 

1 

\  47. 43 

23.  «6 

ia.06 

D4.  V 

1 

12 

1 

• 

47. 40 

29.74 

n.  d. 

04.  V 

1 

13 

45.  69 

13.30 

1.85  1 

A2.  II 

j 

14 

45. 43 

12.55 

n.d. 

A3.  Ill 

15 

1 

\  53. 46 

13. 35 

n.  d. 

C4.  V 

1 

16 

1 

\  :^.  87 

24.30 

1.59 

D4.  V 

1 

FeO       ^IgO     C'aO      Na^O  '    K^O      H^O 


H,0  -    CO,      TiiK  \  PA    MnO 


n.  d.      2.77    10.38  .     0.70       0.14        | 


n.  d.      2.  75  '  5.  35       3.  80 


2.50  I       3.13 


i  0. 16  . 

!       ! 
i       I 


Sum 

Sp.  gr. 

99.  41 
100.  80 

OABliRO. 


I 


10.30  ^  1.62  I  6.20       4.;i5       3.53         0.15  > 

I  ■  ; 

;  !  I 

2.74     2.43  I  6.27  '     2.20  I     3. 80  ^       1.20  i 

I  1 

n.  d.   '  2.14  I  9.30  '     3.01        1.27  i       0.78 


n.  <1.  I  2. 03 


3.50   12.32 


6.52 


6.08 


4.04 


9.86 


n.d. 


n.d. 


3.84 


11.58 


5.92 


4.()4 


I  i 


12.46  I    trace       5.93  i      0.73 


18.04 


11.96 


1.25 


7.98 


8.  25 


(1.26) 


1.67  I    0.22  ,      0.«itt  I 


2.54 


1.  94         7. 53 


1.44       0.77         5.a5 


2.51        1.12         0.27 


2.46  I  4.79  ,     1.66       0.22        n.d. 


3.15    11.21 


1.94  ,  0.57   13.:^ 


0. 15       0.  20 


! 

4.99  i     1.56 


4.  72   13.06   13.50       l.m  \    trac-e 


6.50   13.41    12.39       1.71  j    0.11 


16.74  ;  3.07   10.94  i    n.d.    ,   n.d. 


4.09   11.30  I  7.61 


1.93  I     1.11 


0.90 


1.64 


2.47 


2.74 


1.64 


8.l:i 


0.93 


1.82 


2.29     1.89 


2.41  I  2.35 


6.01 


trace 


0.80 


99. 16 

V»i).  22 

KK).  .30 

m).86 

100.  (X) 

2.  m2 

0.51 

trace 

101.  27 

100. 28 

99.95 

3.044 

trace 

98.97 

98. 6:^ 

99.76 

101. 14 

2.704 

0.  (Hi     0.  24 

100.  m 

0.  04     0.  21 

100.09 

100.00 

99. 92 

2.  73 
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Inclusive. 


SO3     0.22 
ci       o.w 


Locality. 


Ar.alv8t. 


Wairoa,  Tarawera, 
New  Zealand. 


J.  A.  Pond. 


Port  Hills,  Christ-  I  R.  Speight, 

church,  New  Zealand. ; 


Reference. 


S.  P.  Smith, 

Eruption  of  Tarawera, 
Wellington,  1887,  p.  76. 

R.  Speight, 
Tr.  K.  Z.  Inst., 
XXV,  p.  869,  1893. 


Author's  name. 


Remarks. 


Andeeitic  lapilli.  Al^O,  high. 

CaO? 
Alkalies? 

Olivine-andesite.  *' Most  trust  wor- 

thy of  4  l)ad 
I      analyses.** 


GABBRO. 


SO,      0.43 


80s       0.24 
C  trace 


Natural  Bridge, 
Adirondack  Moun- 
tains, New  York. 

Roeetown,  west  of 
Stony  Point, 
NewYork. 

Rosetown,  west  of 
Stony  Point, 
New  York. 

Rosetown,  west  of 
Stony  Point, 
New  York. 

Gwinn's  Falls,  Balti- 
more, Maryland. 


Mount  Hope,  Balti- 
more, Maryland. 


Sturgeon  Falls, 
Menominee  River, 
Michigan. 

Lower  Quinnesec  Falls, 
Menominee  River, 
Michigan. 

Wind  Lake,  Minnesota. 


C.H.Smyth,  jr. 
L.  M.  Dennis. 
J.  F.  Kemp? 
L.  M.  Dennis. 
W.  S.  Bayley. 
L.  McCay. 
R.  B.  Riggs. 
R.  B.  Riggs. 


C.  H.Smvth,  jr., 
B.  G.  S.  A., 
VI,  p.  274,  1895. 


Dodge  and  Side- 
ner. 


r 


Duluth,  Minnesota. 


Granite  Falls, 
Minnesota. 


Encampment  Island, 
Minnesota. 


Batflev  Canycm,  Mount 
Diablo,  California. 


Baglev  Canyon,  Mount 
Diablo,  California. 


St.  Thomas..  West 
Indies. 


Belhelvic, 
Aberdeenshire, 
Scotland. 


J.  A.  Dodge. 


E.  J.  Babcock. 


C.  Palache. 


W.  H.  Melville. 


W.  H.  Melville. 


J.  Siemiradzki. 


A.  E.  Brown. 


'  J.  F.  Kemp, 

!       A.  J.  S., 

'       XXXVI,  p.  251,  1888. 

I  J.  F.  Kemp, 
'       A.  J.  S., 

XXXVI,  p.  249,  1888. 

'  J.  F.  Kemp, 

A.  J.  S., 

XXXVI,  p.  250,  1888. 

G.H.  Williams, 

B.  r.  S.  G.  S.,  28, 
p.  37,  1886. 

G.H.Williams, 
B.  U.  S.  G.  S.,  28, 
I       p.  87,  1886. 

:  G.  H.  Williams, 
I       B.  LT.  S.  G.  S.,  62, 
I      p.  76,  1890. 

j  G.  H.  Williams, 
t      B.  r.  S.  G.  S.,  62, 
p.  89,  1890. 

M.  E.  Wadsworth, 
Bull.  2,  G.  Nh.  S.  Minn., 
p.  97,  1887. 

M.  E.  Wadsworth, 
Bull.  2,  G.  Nh.  S.  Minn., 
p.  75,  1887. 

C.  W.  Hall, 
B.  r.  S.  G.  S.,  157, 
p.  89,  1899. 

A.  C.  Lawson, 
Bull.  8,  G.  Nh.  S.  Minn., 
p.  6,  1893. 

W.  H.  Melville, 
B.  G.  S.  A., 
II,  p.  404,  189L 

W.  H.  Melville, 
B.  a.  S.  A., 
II,  p.  404,  1891. 

J.  Siemiradzki, 
N.  J.,  1886, 
II,  p.  176. 

T.  G.  Bonney, 
Geol.  Mag., 
XXII,  p.  442,  1885. 


Gabbro. 


Hornblende- 
gabbro. 


Hornblende- 
gabbro. 


Honiblende- 
gabbro. 


Hypersthene- 
gabbro. 


Hypersthene- 
gabbro. 


Gabbro. 


!  Gabbro-diorite. 


!  Gabbro. 


Gabbro. 


Hyi)er8thene- 
gabbro. 


.\northo8ite. 


Gabbro. 


Gabbro. 


Corsite. 


Troctolite. 


ALOj  and 
TiO,  high. 
MgO  low. 

Al.Os  high. 
MgO  low. 


A1,0,  high. 
MgO  low. 
Alkalies? 


Different  in  15 
A.  R.  U.  S.  G. 
S., p.  673, 1895. 

Altered. 


Schistose. 
Not  freeh. 


"Shalv.'' 
Not  fresh. 


**Shaly." 
Not  fresh. 


Not  fresh.  All 
determinations 
uncertain;  cf. 
Ref.  note. 
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No. 

SiO, 

A1,0, 

FeA 

FeO       MgO     CaO 

Na,0 

K,0 

H/)+ 

H,0- 

('O, 

TiOj  ,  IV  )5  |MnO 

Sum 

Sp.  gr. 

"    1 

i  42. 81 

14.55 

n.d. 

20.52     1.62     3.96 

_ 
5. 57 

2.01 

i^.  :^H    0. 40 

1.90     0.51 

100. 23 

B4.  V 

1 

' 

18 

1 

43.  66 

26.79 

5.81 

n.  d.   i  5. 80   15. 64 

1.97 

0.  55 

1.76 

0.44 

102. 42 

D4.  V 

1 

19 

48.38 

23.66 

8.03  ; 

n.d. 

6.58   11.02 

2.60 

1.09 

n.d. 

■ 

101.36 

D4.V 

20 

i  49.90 

23.  33 

4.10 

4.38  j  1.65 

10.97 

3.06 

0.  62 

0. 60     0. 13 

i 
0.42     0.49  ' 

99.97 

D2.V 

J 

21 

49.48 

20.60 

4.  23  ' 

3.75     4.16  il3.07 

2.65 

0.21 

0.25     0.11  i 

0.  32     0.  87 

99.98 

C2.IV 

j 

22 

47.  75 

22. 49 

4.53 

3.23 

0.59 

15.99 

0.91 

1.75 

0.  7i\ 

.  0.48     1.53 

100.01 

D8.  V 

I 

23 

47. 37 

14.65 

13.74 

n.  d.  ;  0.  51  |13. 27 

3.  58 

1.29 

1.09 

1  4.69 

100.19 

2.635 

D4.  V 

I 

24 

I  46. 57 

19.56 

n.d. 

5.82     9.27  il3.29 

3.  24 

.0. 51 

2.88 

101.14 

04.  V 

1 

1 

25 
D3.V 

50.95 

7.21 

1.29 

7.39 

20.31 

6.13 

5. 53 

1.03 

0.77 

100.61 
(100.66) 

3. 102 

26 

59.52 

20.18 

n.d. 

6.68     1.34 

6.81 

2.82 

1.26 

1.77 

i 

100.38 

04.  V 

1 

27 

i  55.19 

20.24 

n.  d. 

8.18 

4.97 

8.68 

1.83 

0.27 

0.79 

100.15 

04.  V 

1 

t 

28 

40.49 

16.20 

22.10 

n.d. 

7.(U  ;i4.25 

1.45 

0.19 

o.a5 

101.77 

D4.  V 

1 

29 

48.40 

17.53 

n.d. 

4.28 

16.51  ill.  11 

0.76 

100.91 

1. 

80 

1 

• 

B4.  V 

1 

j 

m 

i  47.00 

23. 67 

2.31 

3.20 

8.72 

11.40 

2.40 

0.70 

0.62 

[  trace 

KX).  02 

1 

B3.  IV 

1 

31 

41. 55 

21.40 

11.38 

1.35 

12.  20     7.  80 

0.80 

0.24 

3.  65 

trace 

100.87 

B3.  V 

32 

I  38.47 

18.89 

1.92 

0.78 

4.33  m.'M 

1.15 

1.54 

2.89 

100.31 

i 

3.a5  , 

D8.  V 

J 

1 

1 

■ 

1 

1 

1 

33 

50.14 

15.  Qfy 

1.06 

1 
10.11  '  5.05     8.62 

2.85 

1.19 

0.17 

0.17  , 

2.47 

0.38 

0.^20 

98.86 

1 

D2.  V 

! 

1            1 

1 

34 

42.56 

21.99 

4.69 

5.40 

6.69    17.06 

1.67 

0.35 

0.17 

100. 58 

08.  V 

35 

38.59 

24. 37 

7.66 

5.23 

5.95   15.30 

1.34 

0.46 

0.84 

99.64 

03.  V 

36 

37. 82 

19.94 

3.48 

1 

1            1 
12.70  110.97  114.71 

1.68 

n.   d. 

0.57 

i 
1 

101.82 

D8.  V 

1 

1 

1 
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Inclusive. 

Loi^lity. 

Analyst. 

Cataclews  Point, 
Cornwall. 

J.  J.  Beringer, 

Dramont,  Esterel, 
France. 

Rust. 

Kullen,  Sweden. 

A.  1 1  en  nig. 

FeSs       0.it2 


FeSj       0.28 


CI 
X 


0.08 
0.31 
0.41 


I 


Reference. 


Fuchstein,  Oberkaims- 
bach,  Hesse  Dann- 
stadt. 


W.  Sonne. 


Vierstock,  Kaimsbach,    i  Not  stateil. 
Hesse  Darmstadt. 


Frankenstein,  Hesje 
Darmstadt. 


Eichberg,  Hesse  Darm- 
stadt. 


Rosswein,  Saxony. 


F.  W.  S<!hmidt. 


F.  W.  Schmidt. 


Sachsse  and 
Becker. 


Studen<^  Eule,    ,  V.  Stanek. 

•  Bohemia.  ! 


Mount  Pilis,  Zemplen        Petrik. 
Comitat,  Hungary. 


Mount  Pilis,  Zemplen       Petrik. 
CJomitiit,  Hungary. 


Jablanica,  C.  v.  John? 

Herzegowina. 


FeS,      o.w       I  Mount  Collon,  Arolla,       A.  Brunet. 
'      Switzerland.     * 


Mt.  Collon,  Arolla,  A.  Brunet. 

Switzerland. 


E  «       i"^*         >It.  Collon,  Arolla,  A.  Brunet. 

¥e^     0.50  Switzerland. 


Stazzona,  Orezza,  M.  Gels. 

Corsica. 


Goroechki,  Wolhynia,     |  W.  Tarassenko. 
Russia.  i 


Supreya,  N.  L'ral  Ix)ewin8on- 

Mountains,  Russia.  Lesi^ing. 


I  Deneshkin  Kamen,  Ix)ewinson- 

N.  Ural  Mountains,  Lej»sing. 
Russia. 

Supreya,  N.  Ural  Ix)ewinson- 

Mountains,  Russia.       j  Lessing. 

14128— No.  14—03 28 


H.  Fox, 
Tr.  R.  G.  So<r.  Comw., 
XII,  p.  71,  1896. 

A.  Michel  U\y, 
B.  Serv.  Cte.  G.  Fr., 
No.  57,  p.  36,  1897. 

A.  Hennig, 
cf.  N.  .!.,  1900, 
I,  p.  224. 

C.  Chelius, 

Nb.  Ver.  Erdk, 
XVIII,  p.  24,  1897. 

C  Chelius, 

Erl.  G..Kte.  Hesse., 
V,  p.  20,  1897. 

i  Chelius  and  Klemm, 
Erl.  G.  Kte.  Hesse., 
IV,  p.  39,  1896. 

i 

C.  Chelius, 

Erl.  (t.  Kte.  Hesse., 

I,  p.  18,  1886. 

Sachsse  and  Becker, 
cf.  N.  J.,  1893, 

II,  p.  503. 

E.  Radl, 
cf.  N.  J.,  1899, 
II,  p.  58. 

J.  V.  Szadeczkv, 
F   K 
XXl/p.  :268,  1891. 

J.  V.  Szadeczky. 
F   K 
XXI*' p.  272,  1891. 

C.  V.  John, 
I      Jb.  Wien,  G.  R-A., 
I       XXXVIII,  p.  352.  1888. 
I 

A.  Brun, 
i      cf.  N.  J.,  1897, 
I,  p.  475. 

A.  Brun, 
cf.  N.  J.,  1897, 
'       I,  p.  475. 

A.  Brun., 
cf.  N.  J.,  1897, 
I,  p.  475. 

M.  Oels, 
cf.  N.  J.,  1896, 
I,  p.  46. 

W.  Tarassenko, 
cf.  N.  J.,  1899, 
I,  p.  463. 

Loewinson-Lessing, 
'      G.  Sk.  Jushno.  Dorpat,  1900. 
p.  166. 

•  Loewinson-Lessing. 
;       (4.  Sk.  Jushno.  Dorpat,  1900, 
p.  166. 

I  Loewinson-Lessing, 

G.  Sk.  Jushno.  Dor|)at,  1900, 
!      p.  166. 


Author's  name.  Remarks. 


Biotite-plagioclase    .  Not  fresh, 
rock. 


Inclusion  in  ester-  j 
ellite.  ' 


Gabbro. 


Olivine-gabbro. 


Ulivine-gabbro. 


Olivine-gabbro. 


Gabbro. 


Gabbro. 


Gabbro. 


I^bradorite. 


Augitic  labradorite. 


Gabbro. 


Gabbro. 


Gabbro. 


Gabbro. 


(Tabbro. 


Olivine-gabbro- 
norite. 


MnO  high. 


Al  A  low. 
MgO  high. 
Na,0  high? 


Magnet  ite-gabbro. 

AlA  high. 
Magnetite-gabbn).       Dark  bands, 


Magnetite-micro- 
gabbro-diorite. 


Light  bands 
AlA  high. 
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No.  SiOj    .    AljOj,  -    FejOj        Fe<)       MpC)     CaO      Xa,()       K.O      H/)-     H,<>-    ('<\      Tio,     P.Oj     MnO      Sum       Sp.>rr. 


37 

A3.  Ill 
38 

A3.  Ill 

39 

A3.  Ill 


1)3. 

V 

2 

D3. 

V 

3 

D3. 

V 

4 

D4. 

V 

5 

A4. 

IV 

6 

B3. 

IV 

7 

C4. 

V 

8 

D2.  V 

9 

B4. 

V 

10 

B4. 

V 

11 

D4. 

V 

12 

D3.  V 

45. 97  !     IH.  1 8         :>.  95         2.  :W     7. 50     8.  29       4.  10       0.  75  H.  :^0 


tnire       99.54      2.  S70 
15<» 


:  J9.  :{0 


18.58         S.8K         l.m      4.09    Kj.  K2       6.01        0.42         4.72'  0.  i:{  traie    trace     1(X).5«      :i.  122 

15° 


39. 12  I       2.44         5.68  1.70   37.08     0.:^        1.29       0.42        11.70  ; 


99.  73      2.  t>49 
15° 


NOKITK. 


40. 61       25. 90         2. 1 8         5.  37     7. 69   14. 50       2.  31        0.  25         0.  78  ' 


64.04!       2.11         2.81        22.14     4.04     0.60       0.;^       0.11  0.67     3.73 


58. 94  i       2.  72         3. 01       22. 94     4.  74     0.  71       0.  24       0. 0S>         3.  :i5 


65.17;     21.04         0.74        n.  d.      0.04      1.20       9.20       1.70         0.80 


0.65 


100.24  ■     2.91 


100. 55 


trace 


51.80 


5i.:io 


26.42       11.08        n.  d.      5.08     1.45       3.13       0.24         0.84 


25.20         2.91         2.39     4.01     2.50       3.82       0.79         0.55 


100.46 


99.89 


100.04 


49.  38  I     28. 03  ,     12.  32        n.  d.      3.  50     2.  73       3. 49       0. 93         0. 64 


52.28  '     23.30         4.13         3.25     3.02     5.01       3.95       1.51  I      n.  d. 


52.21  I     19.24,     10.46        n.  d.      2.;^     7.28       3.48       1.09        n.  d. 


49.  89  I     24. 39  !       6. 09  I      n.  d.   ,  3. 91      9.  61       5.  SO       0.  29 


99.47  t     2.  S8 


101.02  ;     2.92 


1.80     0.80  100.22 


3.12     1.21 


1.22 


100.45 


100.70 


50.45 


35.81 


6.50.       2.49,       8.38   19.02     7.82      n.  d.       n.  d.         0.97 


14.32         7.38       15.25   10.49    17.23       2.06       0.37         5.25 


0.6:^    trace    trace  '    96.26 


2.  .30 


0.18     100.62 


3.08 
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Inclusive. 


I>K'alitv. 


I^uriuin,  Attika, 
(ireece. 


Kaisariani,  Mount 
llvmettofl,  Greece. 


Analvpt. 


R.  Lepsius. 


Reference. 


Plaka,  n.  I^urium,  |  R.  Le{)siu.s. 

Cireece.  • 


R.  I^{>Miuf9. 


1 


R.  Lepsius, 
(ieol.  V.  Attika,  Berlin,  1893, 
p.  102. 

R.  Lepsius, 
Geoi.  V.  Attika,  Berlin,  1893, 
p.  97. 

R.  Leppiup, 
Geol.  V.  Attika,  Berlin,  1893, 
p.  99. 


Author's  name.  Remarks. 

Hornhlende-pibhro.    Not  fresh. 


CJabbro. 


Not  freph. 


Olivine-gabbro.  Not  frenh.     Ser- 

j>entinize<l. 


NORITE. 


'  ZrO,  0.07 


Monhegan  L^iland,  |  K.  C.  E.  Lord. 

Maine. 


Muscovado  I^ke,  Cook      A.  D.  Meeds. 
County,  Minnesota. 


MusKrovado  Lake,  Cook      A.  I).  Mee<ls. 
County,  Minnesota. 


San  Diego,  California.        Not  Htate<l. 


Le  Pallet,  Loire  Infer., 
France. 


Prinaux,  France. 


Le  Pallet,  I»ire  Infer., 
France. 


Theingsvaag,  Soggendal, 
Norwav. 


I 


Rekefjord,  Norway. 


Not  stateil. 
A.  I.«croix. 
Not  statetl. 
C.  F.  Kolderup. 
C.  F.  Kolderup. 


Birkreni,  Norway.  C.  F.  Kohlerup. 


I 


Sone  River,  S.  Rewa, 
India. 


P.  Briihl. 


BaO         none        ,  Duhith,  Minnesota.  A.  N.  Winchell. 

.SrO  none  | 


E.  C.  E.  I>ord, 
A.G., 
XXVI,  p.  .340,  v.m. 

N.  11.  Winchell, 
23  A.  R.  G.,  Nh.  S.  Minn., 
p.  212,  1895. 

N.  H.  Winchell. 
23  A.  R.  G.,  Nh.  S.  Minn., 
p.  212,  1895. 

L.  V.  Chrustchoff, 
cf.  N.  J.,  188«, 
II,  p.  57. 

A.  Lacroix, 
B.  Serv.  Cte.  G.  Fr., 
LXVII,  p.  2:^,  1899. 

A.  I^croix, 

B.  Serv.  Cte.  G.  Fr., 
LXVII,  p.  2.3,  1899. 

A.  Lacroix, 

B.  Serv.  Cte.  G.  Fr., 
LXVII,  p.  23,  1899. 

'  C.  F.  Kolderup, 
I       Berg.  Mus.  Aarb., 
1896,  No.  5,  p.  142. 

C.  F.  Kolderup, 
Berg.  Mus.  Aarb., 
1896,  No.  5,  p.  79. 

'  C.  F.  Kolderup, 
Berg.  Mus.  Aarb., 
1896,  No.  5,  p.  96. 

T.  H.  Holland, 
Rec.  (J.  S.  Ind., 
XXX.  p.  20,  1897. 

;  A.  N.  Winchell, 
'       A.  (f.,  XXVI,  p.  284. 
1900. 


Olivine-norite.  [  Al/),  high. 


Norite. 


Norite. 


Ily|>erite. 


I  Igneous? 
i  Not  fresh? 
I  Same  as  next. 

Igneous? 
Not  fresh. 
Same  as  alK>ve. 

Al-A  high. 
FeG  and  MgO 
low. 


(Conlierite?)  Norite.'  Contact  meta- 
morphism. 


Cordierite-norite.      i  Contact  meta- 
morphism. 


Garnet-norite. 


Quart  z-norite. 


I 


(iuartz-norite. 


Norite. 


Olivine-norite. 


Troctolite. 


C-ontact  meta- 
morphism. 


Al-A  high. 
MgO  low. 


Facies  of  gran- 
ite. 


Alkalies  not  de- 
termined. 


AljOs  or  CaO 
high? 
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No. 

1 

B2.  Ill 

2 

B2.  Ill 

3 

B4.V 
4 

B4.  V 
5 

D4.V 
6 
04.  V 

7 
B3.  IV 

8 

B4.  V 

9 

C4.V 

10 

B4.  V 

11 

B4.  V 

12 

A4.  IV 

13 

D4.  V 

14 

A4.  IV 

15 

A4.  IV 

16 

D4.  V 

17 

B4.  V 

18 

Al.I 

19 
A4.  IV 


!                    ■         '          '     *     I 
. ■ J  .        I _ 


41.15   13.51    2.32  1   8.  (W  10. 09  '  K.  75   3. 21  j  1.22  I   3.05 


39. 32   14. 48    2.  Oil   8.  73  , 1 1 . 1 1   8.  :^)  ;  3.  7H  1  0.  87 

!  ;  II- 


44.44       23.19       12.70  1      n.  d.  I  2.82  ■  rt.as  i     3.93       1.75 


3.  73 


50.89       15.:{i>         5.77]      u.  d.  I  7.  <iO  ,  8. 75       5.  (>7       2.72         2.4« 

I 

I  ! 


44.51        19.99  1       7.22 


45.46 


43.41 


44.8<i 


51.46 


19.94 


15.  36 


19. 42  !      5.  72 


17.24       11.12 


I 


n.  a.      8. 11  !  8.15       5.24 


n.  d.  '  2. 95     8.  32 


I 
6.69  I  5.98  i  9.11 


2.12 


4.39 


I 


n.  d.     4. 98 


13.  98  I       2. 66  ;       8. 92  |  7. 59 


I 


50.  81        13.  25 


50.61        18..^ 


52.  m 


51.08 


47.87 


45.  73 


42. 07 


37.09 


43.  62 


39.  55 


13. 67 


23. 58 


14.43 


13.48 


14.66        n.d.  '  6.97 


11.  d.        13.91     6.73 


15.97        n.  d.   ,  5.01 


.53  1     1.50 


2.  m         2. 93 


3.  21  2.  :iO 


0.  47         3. 00 


2. 81  2. 44 


10. 49 


4.  75  i\.  d.  I 


I 


10.96  ,     0.76       1.71         0.88 


7.01        l.(iO  :     1.08         1.72 


I 


6.85 


11.55 


11.60 


n.  d.      4.  95 


8.15 


9.  m 


32. 05         9.  83 


n.  d.    10.58  '10.45 


3.36  I     0.86         l.a5 


I 


2.:^ 


n.d. 


3.47 


0.61  1.82  . 


I 


I 


n.  d.    15.  40  ,  9.  92       3.  24  '     0. 47  ,       0.  SH 


n.  d.      l.:W     0.95  ;  1.11  12.13  ! 


13.19;     a=S.69  i      n.d.      0.57     0.41        1.75       0.3:^     11. 8:^ 

I 


PA    >InO 


5.54      1.60     0.61      1.28 


5.25     1.70 


2.00 


0. 61      0.  71 


0.  70  ,  0. 52 


0.35 


inlljO  6.66 


1.06 


0.41 


0.17 


trace 


Sum     I  Sj>.  jrr. 


100.96 


99.42 


99.81    ,  I 


99.25 


98.  75 


99.66 


1(K).54  , 


99.55 


I 


I 


101.08 


100.00 


100.00 


I 
100. 13     2.  »53  I 


0.39     100.00 


100.  78 


I  ! 


1 


100.  78 


0.48      1(K).0() 


3.028 


h)0.S6 


I 


17.:^)       14.13,       6.8:?     2.34      1.63       3.45       3.03  j       2.93.0.30  |2.75.1.:W    trmv       91*.  74 


28. 76i     16.80        n.d.     0.59     0.37  1    trace      trac^  '     13.26 

I  '1'  •    ! 


0.64  ,  0.10    trace  ,  100.07 
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Inclusive. 


I^iocalitv. 


Auburn,  Maine. 


Lewifiton,  Maine. 


Medfonl,  Massachusetts. 


Analyst. 


Reference. 


Packard. 


Packanl. 


(^.  P.  Merrill? 


Indian  Point,  Upper  A.  S.  Kakle. 

Chateaugay  Lake,        | 
New  York. 


Upper  Chateaugay 
I^ke,  Clinton 
County,  New  York. 

Palmer  Hill,  Esnex 
County,  New  York. 


Keene  Valley,  Adiron- 
dack Mountains, 
New  York. 


I  Fort  Montgomery-, 

Hudson  River,  New 
I       York. 

I  Rocky  Hill,  New  Jersey. 


Little  Falls,  Passaic 
County,  New  Jersey. 


Mine  Brook,  Somerset 
County,  New  Jersey. 


Pittsylvania  County, 
Virginia. 


Chatham,  Pittsylvania 
County,  Virginia. 


A.  S.  Eakle. 


J.  F.  Kemp. 


A.  R.  I.ee<ls. 


L.  M.  Dennis. 


A.  H.  PhiUiiM?. 


W.  C.  Dav. 


T.  B.  Stillman. 


T.  L.  Watson. 


T.  L.  Watson. 


Chatham,  Pittsylvania      T.  L.  Watson. 
County,  Virginia. 


Chatham,  Pittsylvania 
County,  Virginia. 


Chatham,  Pittsvlvania 
County,  Virginia, 


T.  L.  Watscm. 


T.  L.  Watson. 


Chatham,  Pittsylvania    |  T.  L.  Wat.»*on. 
County,  Virginia. 


CrjO,      none        Near  Boime,  Watauga     '  H.  \.  Stokes. 
bIo       o.oS''  C>unty,  North  Caro- 


8rO  trace 

Li^O        trace 

CraO,       trace 


Una. 


Wadesboro,  North 
Carolina. 


T.  M.  Chatard. 


(i.  P.  Merrill, 

A.  G., 

X,  p.  54,  1892. 

G.  P.  Merrill, 
.      A.  G., 

X,  p.  54,  1892. 

I  G.  P.  Merrill, 

B.  G.  S.  A., 

I       VII,  p.  358,  1896. 

1  A.  S.  Eakle, 
I      A.  G., 

XII,  p.  :i5,  1893. 

I  A.  S.  F^kle, 

A.  G., 
I       XII,  p.  :i5,  1893. 

I  Kemp  and  Marsters, 
I      B.  U.  S.  (f.  S.,  107, 
'      p.  26,  1893. 

I  I.«eeds  and  Julien, 

30  A.  R.  N.  Y.  Surv., 

j       p.  102,  1867. 


J.  F.  Kemp, 
Am.  Nat.,  1888, 
p.  694. 

A.  H.  Phillii*, 
A.  J.  S., 
VIII,  J).  279,  1899. 

W.  C.  Dav, 
20  A.  R.  U.  S.  G.  S., 
VI,  p.  419,  1899. 

W.  C.  Dav, 
20  A.  R.  U.  S.  G.  S., 
VI,  p.  419,  1899. 

T.  L.  Watson, 
A.  G., 
XXII,  p.  87,  1898. 

T.  L.  Watson, 
A.  G., 
XXIV,  p.  360,  1899. 

T.  L.  Watson 
A.  G., 
XXII,  p.  87,  1898. 

T.  L.  Wats<»n. 
A.  G., 
XXII,  p.  87,  1898. 

T.  L.  Watson, 
A.  Cf., 
XXIV,  p.  360,  1899. 

T.  L.  Watson, 

A.  G., 

XXII,  p.  87,  1898. 

A.  Keith, 

.     B.  U.  S.  G.  S.,  168, 
p.  53,  1900. 

I.  C.  Russell, 

B.  U.  S.  G.  S.,  52, 

p.  18,  1889. 


Author's  name.  Remarks. 

Diabase.  Not  fresh. 


I)ial>ase. 


Diabase. 


Diabase. 


I 


Diabase. 


Diabase. 


Diabase. 


Hornblende- 
diabase. 


I  Dialiase. 


Diabase. 


Dial)ase. 


Quartz-<liabase. 


Diabase. 


<  >livine-<liabase. 


()livineHlial>ase. 


Diabase. 


Diabase. 


Not  fresh. 


Not  fresh. 
Cf.    No.   5,    m- 
dose. 


Cf.   Kemp   and 

Marsters. 
B.U.S.G.8.,107» 

p.  26,  1893. 

TiOa  high. 


Calc.  to  100^1^? 


Calc.  tolOOjn 


A1,0,  high, 
FeA  low. 


Not  fresh. 


Not  fresh. 


Glivinenliabase.         .  Not  fresh. 


MetamorplMJsetl 
amygdaloid. 


Not  fresh. 
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No. 

20 

B4.  V 
21 

D4.V 

22 

D4.  V 

23 

IM.  V 
2tt 
D4.  V 

25 

Al.  I 
26 

B2.  Ill 
27 
Al.  I 

28 
Al.  I 
29 

B4.  V 
30 

D4.  V 
31 
D4.  V 

32 

B2.  Ill 
33 

D2.  V 
34 
IM.  V 

35 

A2.  II 
36 

D4.  V 
37 

C4.  V 
38 
A4.  IV 


CHEMICAL    ANALYSES    OF    IGNEOUS    KOCKS, 
DIABASE— Continual. 


SiOj        Al,<),       Fe.Os        FeO       MjrC)  i  CaO     Na^O       K^O      H,()4-    U.,()        CO,     Tio,     P/k     MiiO      Sum      Sp. 


gr. 


49.90       H\,:V2        n.  (I.        1:^.54     6. 22     6. 58  i     1.82       2.25         0. 7e; 


48.08        L'H.H7  9.07    -     n.  <L      .S.  92    10.99        1.92  '     0.49         0.  S.S 


47. 5()       22.44  7.40         n.  <i.      8.71    10.21        \.&>        1.2^)  2.85 


1.47,0.17    traci-       iW.  03  .  8.  026 


47. 84  25. 40  «.  72 

I 

47. 8,S  30. 28  4. 57 

4»).85  22.  «2  5.12 

41  ..60  37.20  3.21 

54.66  15.85  i  1.82 


n.d.      5.25     8.44       2.55       0.  ♦>()         2.53 


n.d.     4.32     6.72       1.:^      tract'         2.05 


1.11 


0.  34 


0.  94 


1(X).08      3.0:^ 


97.  m     2.  927 


1(\0.  27      3.  080 


2.19  I     m».  26      3.028 


1.58     2.01       1.25       0.80       2.m         8.25     3.12      1.H9      1.12     0.16     2.54|1(X».  15 


0.  :W     0. 02     0.  23       0. 07  • 


I 


13.54     0.2i»     0.:H8     3.79     0.14     0.08      100.85 

/ 


5.12     5.64     8.75,     3.46,     0.47!       2.48     0.25  10.39     0.67     0.15     0.18,  1(H).  02 


I 


45.74         5.29!     .0.13  1       2M\     0.94   23.  a5       0.11        1.29         1.07     0. 22    18. 91     0. 36     0.07     0.26     1(K).  79 


46.28       12.tHi.       4.67  1       6.  WJ     8. 71    10.12  3.75  3.34 


I 
3. 54  tratv       99. 43     2.  ^»21 


I 


45. 59       20. 99  2. 49         4.  :^i     8. 95      7. 57  !  4. 89 


44.71        15.54         3.06         6. 43  ,  (i.  80   10. 50  2.55 


5.  (H) 


5.90 


W.  90     2.  707 


2. 88  tract'       98. 37 

I  I 


.858 


46.98       14.94  i       5.01  4.88     «.  k6     5.40       3.52        1.10         4.48 


I  I 

54.21        21.32         2.;y>'       4.45  i  4.77     8.99 


51 .  19       24.  52         1 .  46  .       4. 67  .  5.  33     9.  58 


5.  39  I  0.  42     0. 49  99. 47      2.  703 


1.79       0.74        none     '  0.(H      1.49  i  0.01   i  0.21      100.37  j  3.010 


2.(^1     O.tW         0.:iO     none     0.40     0.01     trace     100.15  '2.068 


I 


49.80       13.93  1       2.24         8. 07  '  8. 85     7.  W       2.02       0.19         2.20     4.87.0.08    trace  ■  tratHi     100.21 


53.  55       15.  54 


51.85  '     13.50 


5.3.  70  '     18.  21 


I 


I 


15.79         n.d.   '5. 79     6.71        1.41,     1.9*5  I       1.83 

I 


16.43         n.d.   I  5.49     8.80       3.10,     0.91;       0.93 

I 

10.  (U         n.  d.   I  5.  24     6.  m  I     2.  (Jo       0.  S>^)         1 .  55 


,  102.58        3.02 


101.01 


99.64 
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Inclusive. 


Ix)calitv. 


Analvst. 


Reference. 


Author's  name. 


Remarks. 


NiO 
BaO 


0.08 
0.^0 


BaO       trace 


FeS, 
NiO 
BaO 
SrO 
LiaO 

FeS, 
BaO 
SrO 
LisO 


0.09 

trace? 

0.04 

trace 

none 

0.49 
trace 
none 
trace 


Blezard  Mine,  Sudbury,     T.  L.  Walker? 
Ontario.  i 


Whitefish  Bay,  Rainy     i  F.  T.  Shutt. 
Lake,  Canada. 


Whitefish  Bay,  Rainy     ;  F.  T.  Shutt. 
Lake,  Canada.  i 


Stop  Island,  Rainy  |  F.  T.  Shutt. 

I^ke,  Canada. 


Stop  Island,  Rainy  F.  T.  Shutt. 

Lake,  Canada. 


Section  13,  T.47N.,R.  46     T.  M.  Chatard. 
AV.,  Fenokee  Gogebic 
Region,  Michigan. 

Aurora  Mine,  Penokee  ,  T.  M.  Chatard. 
Gogebic  Region, 
Michigan. 

Butte  County,  Cali-  W.  F.  Hille- 

fomia.  brand. 


T.  L.  Walker, 
Q.  J.  G.  S., 
LI II,  p.  56,  1S97. 

A.  C.  Lawson, 
A.  G., 
VII,  p.  161,  1891. 

A.  C.  I.AW8on, 
A.  G., 
VII,  p.  161,  1891. 

A.  C.  Lawson, 
A.  G., 
VII,  p.  158,  1891. 

A.  C.  Lawson, 
A.  G., 
VII,  p.  158,  1891. 

C.  H.  Van  Hise, 
M.  U.  S.  G.  S., 
XIX,  p.  357,  1892. 

C.  H.  Van  Hise, 
M.  U.  S.  <;.  S., 
XIX,  p.  357,  1892. 

H.  W.  Turner, 

14  A.  R.  U.  S.  G.  S., 
II,  p.  473,  1894. 


North  Station  Mine, 
Nevada  County,  Cali- 
fornia. 

Point  Bonita,  Marin 
County,  California. 


Point  Bonita,  Marin 
County,  California. 


Point  Bonita,  Marin 
County,  California. 


JVIiahuatlan,  Oaxaca, 
Mexico. 


W.  F.  Hille- 
brand. 


;  W.  Lindgren, 

I      17  A.  R.  U.  S.  G.  S., 

i       II,  p.  149,  1896. 


F.  L.  Ransome.     I  F.  L.  Ransome, 


I 


F.  L.  Ransome. 


F.  L.  Ransome. 


A.  Rnhrig. 


Average  sample,  Deme-     Assistant  of  J.  B. 
rara  River,  British       '      Harrison, 
(iuiana. 

Average  sample.  Assistant  of  J.  B. 

Potaro  River,  British    !      Harrison. 
Guiana. 

'  Caman's,  Barama  J.  B.  Harrison. 

River,  British 
Guiana.  | 

Hapu'^ii,  Sao  Paolo,         i  Not  stated. 
Brazil.  ! 


Bufao,  Sao  Paolo,  Not  stated. 

Brazil.  I 


i  High  Green,  Belling-      j  J.  E.  Stea<i. 
I      ham,  England. 


B.  Dep.  G.  Un.  Cal., 
I,  p.  106,  1893. 

F.  L.  Ransome, 
B.  Dep.  G.  Un.  Cal., 
I,  p.  1(M>,  1893. 

F.  L.  Ransome, 
B.  Dep.  G.  Un.  Cal., 
I,  p.  106,  1893. 


I  H.  Lenk, 

in  Felix  and  Lenk, 
Btr.  G.  Mex., 
II,  p.  123,  1899. 

J.  B.  Harrison, 
Rep.  G.  Ess.  River, 
p.  6-t,  1900. 

J.  B.  Harrison, 
Rep.  G.  Fjsa.  River, 
p.  64,  1900. 

J.  B.  Harrison, 
Rep.  G.  N.  W.  Distr., 
II,  p.  12,  1898. 

F.  de  P.  Oliveira, 
cf.  N.  J.,  1891, 
II,  p.  304. 

F.  de  P.  Oliveira, 
cf.  N.  J.  1891, 
II,  p.  304. 

J.  J.  H.  Teall, 
Q.  J.  G.  S., 
XL.  p.  240,  1884.       . 


Diabase. 


Diaba.se. 


Diabase. 


Diabase. 


Diabase. 


Dial>ase. 


Diabase. 


Dialmse-tuff. 


Dialjase. 


Diabase. 


Dialiase. 


I 


Diabase. 


Oli  vine-diabase. 


Dial)ase. 


I  Diabase. 


I 


Diabase. 


I  Diabase. 


I 


Diabase. 


I 


Dial>ase. 


AljOs  high. 
30  feet  from  con- 
tact. 

Sum  low. 
AlA  high. 
At  contact. 

AlA  high. 
4  feet  from  con- 
tact. 

AlA  high. 
At  contact. 


Altered. 
Cf.  No.  18 
auvergnoee. 

Altered. 


Altered  wall 
rock. 


K,0  calc.  as 
Na,0. 


KjO  calc.  as 
Na,0. 


I  K,0  calc.  as 

Na,0. 

Sum  low. 

Not  fresh. 


ALO,  high. 
DnedatllO**. 


AlA  high. 
Dried  at  110°. 

Not  fresh. 
Sum  high. 
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No. 

SiO, 

AM),  ! 

Fe,(), 

FeO 

MgO 

CaO 

Na,0 

K,0 

HjO-r    H,0-    CO,     TiO,  '  V^i\    MnO      Sum 

Sp.  gr. 

39 

51.20 

20.03  , 

7.57 

n.d. 

6.75 

10. 52 

1.71 

0. 51 

1 
i 
1. 70  '             1                                                  !     99. 99 

2.885 

A4.  IV 

1 

40 

36.80 

22.95  1 

n.a. 

4.08 

2.85 

9.r.i 

0.50 

1.10 

1 
7.70              ;11.90     2.60 

0.  75  1  tnuv 

100. 96 

B4.  V 

I 

41 

51.20 

17.  34  ' 

12.43 

n.d. 

4.71 

6.:i5  ' 

3.  28 

1.92 

2.77 

j 
1.08  ,  1.27 

102.  35 

D4.  V 

;                 1                 1 

1                        1                         ! 

42 

I  52. 81 

19.8:^ 

11.89 

n.d. 

5.  32     0. 95 

3.54 

2.71 

3. 10  ,                                     !            !            1  100. 15 

B4.  V 

1 

i                                        ; 

43 

52.91 

21.77 

3.47 

4.30 

2. 19     6.  82  : 

4.93 

2.51 

0.91 

1             j       . 

99.32 

1 

C3.  V 

1 

1 

'             !             ' 

44 

52. 69 

18.93 

10.99 

n.  d. 

2. 56  ;  5.  31 

4.04 

2.11' 

2.76 

0. 60     0.  SO                  100.  79 

A4.  IV 

; 

45 

50.95 

17.50 

14.42 

n.  d. 

2. 6:^     6. 85 

3.  38 

1.65 

2. 02 

0.  50     0.  78                  llX).  68 

A4.  IV 

, 

46 

50.65 

18.45 

13.80 

n.  d. 

2.  ♦18  !  6. 22 

3.71 

1.92 

2. 02 

1 
0.  50     0.  78  ' 

100.  73 

A4.  IV 

47 

49.  20 

19. 13 

13.60 

n.d. 

3.08     7.18 

3. 6,3 

l.«) 

i 

1. 31  .                        ,  0. 5*5     0. 75  1            1  100. 33 

A4.  IV 

1 

48 

47. 97 

11.26 

9.09 

5.46 

3.95   11.76 

99.72 

5. 

14 

2.54  ;                             1.68 

A4.  IV 

' 

49 

46.54 

16.88 

3.20 

7.41 

9.  77     9. 54 

3.14 

0.63 

0. 69  :                        j  0. 96  1  trace 

98.76 

D2.  V 

:       '       1 

50 

49.  36 

18. 52 

3.91 

10. 13 

3.  37     7. 55 

3.45 

1.  89 

0. 80                             j 

98.98 

DS,  V 

j 

51 

i  49. 17 

14.  59 

3.91 

12.94 

i 
4.  32  '•  8.  78 

3.68 

0.79 

1 
0.58  ]            ; 

1 

98.76 

D3.  V 

1 

1 

52 

I  4«).  50 

13.  54 

12.39 

7.04 

6.  :^o  j  9.  m 

2.0t) 

1.8:^ 

' 

99.29 

B3.  IV 

J 

1 

53 

46.  :58 

12.86 

12.08 

8.04 

6.22   10.55 

2.13 

1.80 

1 

1  100.63 

BS.  IV 

54 

i  46.  32 

12.81 

13.06 

7.  93 

6.  97     9. 03 

2.13 

1.74 

'     99.99 

B3.  IV 

1 

1 

55 

i  45.  75 

12. 41 

13.23 

8.23 

5.07    11.41 

2.18 

1.71 

; 

99.94 

B3.  IV 

1 

1 

1 

56 

45.68 

11.96 

12.78 

8.77 

5.60   11.21 

2.11 

1.88 

i 

99.99 

B3.  IV 

i       , 

1 

57 

43.  74 

11.99 

17.64 

12.20 

4.39  ,  7.61 

2.19 

1.80 

1 

100.56 

B3.  IV 

. 

;            1 
1 

58 

52.40 

19.47 

4.15 

3.80 

2.  26     8. 60 

4.45 

1.11 

2.  77 

i 

0.19 

1 
1.98                 10L61 

D2.  V 
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Inclusive. 


Locality. 


Anal  vet. 


Reference. 


'      Author's  name.  .  Hcmarks. 


Morpeth,  England. 


I  Newhalls,  Queens- 
ferry,  Scotland. 


Pelvoux,  France. 


Pelvoux,  France. 


Holmestrand,  Kristi- 
ania  Fjord,  Norway. 


Kullen,  Sweden. 


J.  E.  Stead. 


E.  Stecher. 


P.  Termier. 


P.  Termier. 


G.  Siimstrom. 


L.  G.  Thome. 


Molle,  Kullen,  Sweden.  •  L.  G.  Thome. 


Bokebolet,  Kullen, 
Sweden. 


L.  G.  Thome. 


Tinga,  Kullen,  Sweden.    L.  G.  Thom^. 


Ottfjall,  Sweden. 


Knistorp,  Brefven, 
Sweden. 


F(*)glo,  Aland,  Finland. 


FOglo,  Aland,  Finland. 


Sundholm,  Nystad, 
Finland. 


Padoi,  Letala,  Finland. 


Leinmiiki,  Letala, 
Finland. 


Rautavuori,  Letala, 
Finland. 


Heuru,  Honkilahti, 
Filmland. 


Kivijiirvi,  Eura, 
Finland. 


8O3       0.43      ,  Balkhausen,  Heeee 
i      Darmstadt 


P.  J.  Holmquist. 
K.  Wiuge. 
H.  Berghell. 
H.  Berghell. 
Not  stated. 
Not  stated. 
Not  stated. 
Not  stated. 
Not  stated. 
Not  stated. 
R.  Marzahn. 


J.  J.  H.  Teall, 
Q.  J.  G.  S., 
XL,  p.  239,  1884. 

E.  Stecher, 
T.  M.  P.  M., 
IX,  p.  190,  1898. 

P.  Termier, 
C  R 
CXXiv,  p.  635,  1897, 

P.  Termier, 
C.  R., 
CXXIV,  p.  d35, 1897. 

W.  C.  Brugger, 
7  K 
XVli'p.  28,  1890. 

A.  Hennig, 
cf.  N.  J.  1901, 
II,  p.  59. 

A.  Hennig, 
cf.  N.  J.  1901, 
II,    p.  59. 

A.  Hennig, 
cf.  N.  J.  1901, 
II,  p.  59. 

A.  Hennig, 

cf.  N.  J.  1901, 
II,  p.  59. 

P.  J.  Holmquist, 
G.  F.  F., 
XVI,  p.  190,  1894. 

K.  Winge, 

VXlil,  p.  195,  1896. 

B.  Froeterus, 
Finl.  G.  Und., 
Bl.  25,  p.  23,  1894. 

B.  Frosterus, 

/■■•       T|«      I,-' 

XV,  p.  285,  1893. 

H.  Gylling, 
Finl.  G.  Und., 
Bl.  12,  p.  55,  1888. 

H.  GvlIiBg, 
Finl.  G.  Und., 
Bl.  12,  p.  55,  1888. 

H.  Gvlling, 
Finl.  G.  Und., 
Bl.  12,  p.  55,  1888. 

H.  Gvlling, 
Finl.  G.  Und.,  Bl.  12, 

;      p.  56,  1888. 

■  H.  Gvlling, 

Finl.  G.  Und.,  Bl.  12, 
p.  56,  1888. 

,  H.  Gylling, 
I      Finl.  G.  ITnd.,  Bl.  12, 
p.  56,  1888. 

\  Chelius  and  Klemm, 

I      Erl.  G.  Kte.  Hesse, 

IV,  p,  37,  1896. 


Diabase. 

White  trap. 

Diabase. 

Diabase. 

Diabase-porphyrite. 

Kullaite. 

Konga  diabase. 

Konga  dial>ase. 

OH  vine-diabase. 

Diabase. 

Olivine  diabase. 

Diabase. 

Dialase. 

Diabase. 

Diabase. 

Diabase. 

Diabase. 

Dial)a.«>e. 

I)iaba.«e. 

Diabase. 


Not  fresh. 


Sum  high. 


Not  fresh. 


AljO,  high. 


Ignited  Iwfore 
analvsis. 


Ignited  l)efore 
analvsis. 


Ignited  l)efore 
analvsis. 


Ignited  before 
analysis. 


Ignited  before 
analvsis. 


Ignited  before 

analysis. 
Not  fresh. 

PA  high. 
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No.       I     SiO.,        AljO,       Fe/)8        FH)       MjjO     (^aO,    NX<>       K^O      H,()  •     H-O        CO,      TiO,     IV >s     MnO      Sum      Sp.  >rr. 


59 

AS.  Ill 
«0      . 

A3.  Ill 

61 

A3.  Ill 

62 

C3.  V 
63 

C2.  IV 
64 
A2.  II 

65 

A2.  II 

66 

A2.  II 

67 

A4.  IV 

68 

C2.  IV 

69 

A3.  Ill 

70 

D8.  V 
71 
A4.  IV 

72 

A3.  Ill 

73 

D3.V 

74 

D4.  V 

75 

04.  V 

76 

A4.  IV 
77 
A4.IV 

78 
.TV 


61.03       21.41  4.81  ;       1.47     O.bH     2.r>4       4.44       2.20         l.(H 


48.40,     15.33  2.  HO        11.04      7. 0«J  .  4. 61   i     1.89  |     1.39         3.25 


47.89        12.07.       5.73       11.08     6. 5<i     4.iM       2.14        1.37         2.W 


45.8:^        15.43         3.04  i       7.9<>     6.19     5.92.     2.32       2.19:       3.67 


45.81        14.92.       1.99'       6.52     7.62     9.32       4.54       0.31  4.11 


49.  as        12.  («         3.68  ;     10.94      l.W 


7.  76       2.  3;^       2. 40  j       3. 42 


44.70'     14. 12i      0.97 

1  I 


55.95       19.47'       4. 09  i       1.08     4. 24     7. 84 


I 


50. 03       15. 46         4. 25 


46.95  '     17.40         6.11 


I 


45.98        19.93         8.62 


44.45        14.02 


49.62  I     13.47 


48.  15       20.  28 


6. 19  ,  7.  73  !  8.  25 


3. 99     5. :«     7.  25 


6. 04     5.  4«i  .  6.  29 


2.64 


3.78 


2.82        1.48  i       4.28 


4.2<)        1.18         5.00 


3.41        1.2^»  :       2.40 


14.  24  i      n.  (1. 


9.45  I  6.54 


4.72  ,     10.21      9.18     6.22 


6.  72  I     0.  8,3 


4.14 


l.aS       0.43  :       5.02 


1.31      10.01    6.;m    0.71  '    5.:tt)      i.:i5       6.:{4 


49. 92       14. 84        1 1. 93  ^      n.  d.      3. 84    10. 50  i  5. 72  3. 25 

i  1 

I  I 


49.71        17.45  I      6.56         n.  «L      7.01    10.76 


3.74       3.24  1.82 


49. 19 


16.83;       l.Jm  '      8.15     7.50    12.  :W       3.24       n.d.  1.41 


45.78       21.23         9.57        n.  d.     5.81 


48.31        18.51        14.53        n.  d.      4.45 


8.06       3.57        2.71  3.45 


5.40  '     3.42        1.82  3.  HH 


0.  1(> 


44. 2K  !     IS.  72         4. 01        10. 24     7.  »>4     7. 55       3. 49       0. 74  1 .  75  0. 67     0. 93 


4.<H 


6.  53 


99.**9 


100.43 


100.57 


101.:^ 


I 


3.1*5      1.61      0.2*» 


3.  88     0.  70     0. 1 1 


3. 45     2. 06     0.  54 


99. 10  :   2.  756 


99.  89      2,  814 


100.  :W      2.S2 


8.85     6.07    10.20  1     2.:«       0.14"       4.79  5.50.1.71      0.15 


inH,() 


l.()0 


99.86 


100.69 


2. :« 


0.  29     0. 53  I  101. 31 


99.81 


2.84 


2.806 


! 


99.42 


I  I 


0.45 


0.  32 


101.  16 


2.«3 


0.  16     0.51      100.57      2.723 
I        15« 


99. 79     2. 72     ' 


1 


100.00  I 

I 


101.2?) 


100. 66 


I 


100.18 


100. 32 
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i       Inchwive. 


0.41 


so,       0.  !.-> 

Org.        0.55 


so,  0.51 


80,         0.24 
Org.        0.08 


I^ooalitv. 


AnalvHt. 


Keference. 


1  Ruppertehain,  Taunus       L.  Mil<*h. 
:      Mc         ■ 


fountains, 
Rh.  Prussia. 

Rauenthal,  Taunus 
Mountains, 
Rh.  Prussia. 

Near  Ronneburg, 
Thuringia. 


Near  Ronneburg, 
Thuringia. 


Thalexweiler,  Blatt 
Lebach,  Prus.sia. 


Blatt  Allendorf, 
Prussia. 


L.  Milch. 


C.  A.  Muller. 


C.  A.  Muller. 


Not  statiMl. 


Not  state<l. 


(larkenholz,  Riibeland,  ,  K.  B<')tt<!her, 


Harz  Mountains. 


Wendefurt, 
n.  St.  Wendel, 
Harz  Mountains. 


K.  Gremse. 


Zahbelic,  Prague,  '  J.  Nevole. 

Bohemia. 


Podbaka,  Moldauthal,     !  Stmad. 
Bohemia. 


Radotin,  Pk)hemia. 


C.  F.  Kichleiter. 


Galleno,  Adamello,  C.  Riva. 

Tvrol. 


I  Nozza,  XblI  Sabbia,  •  C.  Riva. 

Hedmont. 


I  Rossena,  L.  Ricciardi. 

Reggio  Kmilia,  Italy,  i 


Ajaccio,  C'Orsica. 


M.  Oels. 


Jalgulm,  Ciov.  Olonez,     >  I.,oewinson- 
Russia.  Lessing. 


Sejovica,  Sofia, 
Bulgaria. 


L.  Dimitrov. 


Assa,  Caucasus. 

Kolotanis,  Caucasus.        I  Makerow, 


Loewinson- 

I^ssing  and 
'    Krikmeyer. 


Maschur  Spring, 
Firuskuh,  Persia. 


C.  V.  John. 


L.  Milch, 
Z.  D.  (J.  (i., 
XLI,  p.  432,  18S». 

L.  Milch, 
Z.  D.  (;.  <;., 

XLI,  p.  430,  1889. 

C.  A.  Muller, 

Inaug.  Diss.  (Jera, 
1884,  p.  32. 

C.  A.  Muller, 

Inaug.  Diss.  Gera, 
1884,  p.  31. 

Weiss  and  <Trebe, 

Erl.  G.  Kte.  Pr.  Bl.  I^bach, 

p.  :«,  1889. 

F.  Beysc'hlag, 
Erl.  G.  Kte.  Pr.  Bl.  Allendorf, 
p.  11,  1886. 

K.  A.  Ix)68en, 
Z.  D.  G.  (i., 
XL,  p.  204,  1888. 


K.  A.  lessen, 
Jb.  Pr.  G.  L.A., 
X,  p.  266,  1892. 

B.  Macha, 

cf.  N.  J.,  1901, 
I,  p.  60. 

J.  Klvana, 
cf.  N.  J.,  1H98, 

I,  p.  485. 

C.  F.  Eichleiter, 

Vh.  Wien.  G.  R-A., 
XXXIII,  p.  350,  1899. 

C.  Riva, 
cf.  N.  J.,  1887, 

II,  p.  65. 

C.  Riva, 

Rend.  Inst.  Lomb., 
XXVI,  p.  433,  1893. 

L.  Ricciardi, 
separate  from  ? 


M.  Gels, 
cf.  N.  J.,  1896, 
l,p.47. 

Loe  w  i  nson-I-iessing, 
T.  M.  P.  M., 
VI,  p.  294,  1885. 

L.  Dimitrov, 
I)s.  Wien.  Ak., 
LX,  p.  514,  1893. 

Loewinson-Ijessing, 
cf.  N.  J.,  1899, 
II,  p.  2:m. 

Loewinson-Lessing, 
cf.  N.  J.,  1899, 
II,  p.  234. 

C.  V.  John, 
Jb.  Wien.  G.  R-A., 
XXXIV,  p.  121,  1884. 


Author's  name. 


I)ia))ase. 


Remarks. 


Dialiase. 


Dialiase. 


Dial>ase. 


Diabase. 


Diabase. 


Much  altere<l. 


I 


Presptnl  z(mt». 


Not  fresh. 


Hvsterobase. 


I^ucophyr. 


Diabase 

(spessartite-like). 


Olivine-diabase. 

Diabase. 

Dial>ase. 

OlivineHliabase. 

Dialiase. 

Diabase. 

Dial>ase-aphan  ite. 

Epidial>ase. 

I)ial)ase. 

Diabase. 

Diabase. 


Not  fn^sh. 


Not  fresh. 


Not  fresh. 


Not  fresh. 
Alaom8b.Pr.G. 

LrA.  X,  p. 

293,  1892. 

Not  fresh. 


Not  fresh. 


Not  fresh. 


Not  fresh. 


A1,0,  high. 


Not  fresh. 


Not  fresh. 


I 


Not  fresh. 
AlA  high. 
CaO  low? 
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CI.  V 

80 

KMII 

81 

lO.  IV 

8:; 

A4.IV 

H4 

C4.  V 
K5 
IJ3.V 

86 

iu.  HI 

87 

IW.  V 
88 

D3.  V 
89 

A4.  IV 
90 

IM.  V 
91 
IH.  V 


1 
Al. 

2 

A4.  IV 
3 

Dl.  V 
4 
IM.  V 

5 

•  A2.  II 
6 

A2.  II 


WO,        ALO,       F^fjO,        F*^>       Mj!i>     CV>      Na,0       K,o      II/i~    H,n        <«L     Tio,     P,<k     Mnr»      Sum      >p.  jn*- 


.  .',1      i«.  (10      !#;.  2»;      II.  *l.    7.  :^    7.  ♦«      2. 29      i .  (n        :i.  jn 


101.33 


/ 


43.44        1«.49         4.54         9.<rJ     4.(rj    10. .V>       3.rth       .S.  V,         .'.uj 


.W.0*2       16.  W         1.9L'         7.51      2.6.'$     0.51        4.45       2.441         l.sl 


49.78        14.49         0.81  7.4^>     '.».5.'i    13.44        1.71        <•.*»>*  1.43 


48.55        14. :W        n.  a.        10.73    11.69   12. 'io        1.42       o.'JH         0.46 


50.22        19.41  8.15        n.  «l.      7.14    10.20       3.  K4        1.20         l.lo 


49.35       27.09         6.22         5.41*     2.45     3.«5        l.ir2        I.:  A         2.  ss 


47.25       17.84         5.46         7. 2l>     5.97     5.15       2.'M)       i».  21*         S.TJS 


5*5.6.3        11.24        12.6<J         5.20     3.15     6.  .38       3,97        1.24  2.08 


5:^.04        12.45         9.<^         .3.:«     6.07    10.23       iy.m       0.25  2.2: 


52.44        12.16       13.79         ii.  d.      7.40    10.4<i       l.J«)       0.49         I.SO 


49.50       18.40        13.10         n.  d.      5.25     2.24       4.tJ5        1.4S 


46.60       16.  W)        11.150        n.  a.      9. :«     2.76       4.67       0.«>:5         7.  li 


0.1  »i       99. ;« 


*».  5*»     «\2?*       99.95 


r.o.')  9t*.3?< 


0.11      100.28 


101.26 


0.22       99.72 


(M4      100.15      2.82:5 


102. 55 


Ur2. 62 


100. 53 


<n».  t:5 


^H).  74 


MKLAPHYRE. 


49.24        14.79  l.:J<i  !       8.00     6.89    10.74        2.76       0.88  2.i»7     0.20     0.90     0.96     0.17     0.18      100.08 


50. 17        18.  03        12.  U«;  ;      II.  (I.      6.  12     8.  8*5       3.  (M)       0.  81  1 .  02 


49.58        19.16.     14.<:i         n.  il.      3.94     9.10  1.08 


2.87 


45.  75 


13.40 


52.49  I     15.91 


4K.  27 


17.13 


8.21   '       6.:i'>  ,  7.29  .12.05  1.33  1.75 


2. 95  .  0.  25 


8.01 


1.85 


0.55     5.01 


4.89     3.06 


5.69       3.m»       2.^)         4.46  0.01     0.99     0.37  i 


9.77        3.06        2.42  1.59  H.  W     0.  W     0.19 


1(X).  97 


1(X).  34     2.  981 


i»9.32 


100.30  '  2.622 


100.21 


2.733 
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Inclusive. 

Locality. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

i 
1 

Buhemin, 

Elbnrz  Mountain?, 
Persia. 

E.  Drasche. 

E.  Drasohe, 
Vh.  Wien.  G.  R-A., 
1884,  p.  196.                                  1 

01ivine-diabaj?e. 

Dried  at  120°. 

Matotschin  Scharr, 
Nova  Zembla. 

A.  Wichmann. 

A.  Wichmann, 
Z.  D.  (i.  G., 
XXXVIII,  p.  .527,  1886. 

Dial>ase. 

Not  fresh. 

CaCOa       8.29 

Konyam  Bay,  Siberia. 

Lindstrom, 

Lindstnmi, 
cf.  N.  J.,  1885, 
I,  p.  430. 

Diaba^e-aphanite. 

Not  freeh. 

Hammong  Ommang, 
Siberia? 

Lindstrum, 

Lindstrom, 
cf.  N.  J.,  1885, 
I,  p.  430. 

Olivine-iliabase.. 

CoO         trace 

Dickson's  Harlwr, 
Siberia. 

Lindstrom, 

Lindstrom, 
cf.  N.J.,  1885, 
I,  p.  430. 

01ivine-dial>a8e. 

Ilinazuni  Pass, 
Kai  Province,  Japan. 

B.  Koto. 

B.  Koto, 
Q.  J.  G.  S., 
XL,  p.  456,  1884. 

Dial>ase. 

Kuroda,  Kozuke, 
Japan. 

T.xHara<ia. 

T.  Harada, 
Die  Jap.  Inseln,  Berlin, 
1890,  p.  66. 

Schalstein. 

From  diabase. 
AlA  high.        ft 

Nogurizawa,  Kozuke, 
Japan. 

T.  Harada.  • 

T.  Hara<la, 
Die  Jap.  Inseln,  Berlin, 
1890,  p.  66. 

Schalstein. 

From  diabase. 

Powder  Tower, 
Colesburg, 
Cape  ("olony. 

Trechmann  and 
Ambiihl. 

E.  Cohen, 
N.  J.  B.  B., 
V,  p.  237,  1887. 

Quartz-diabase. 

Sum  high. 

Richmond, 
Cape  Colony. 

Reincke  and 
Reuling. 

E.  Cohen, 
N.  J.  B.  B., 

V,  p.  247,  1887. 

Diabase-porphyrite. 

Sum  high. 

Pietermaritzburg, 
Natal. 

G.  Bauzel. 

E.  Cohen, 
N.  J.  B.  B., 
V,  p.  233,  1887. 

Olivine-dialMise. 

Kimberlev,  Griqualand, 
South  Africa. 

Not  stated. 

L.  de  Launav, 
C   R 
CXXV,  p.  336,  1897. 

Olivine-diabase. 

Not  fresh. 

Kimberlev,  Griqualand, 
South  Africa. 

Not  8tate<l. 

L.  de  I^unav, 
C.  R., 
CXXV,  p.  :^W,  1897. 

Olivine-diabase. 

A1,0]|  high. 
CaO  low. 
Not  fresh. 

Ml 

^LAPHYKE. 

BaO        0.04 
SrO        trace 
LLO       trace 

Jackson, 

Amador  County, 
California. 

W.  F.  HiUebrand. 

II.  W.  Turner, 
14  A.  R.  U.  S.  G.  S., 
II,  p.  473,  1894. 

Melaphyre  tuff. 

1 

Sakinho  do  Parv, 
Sao  Paulo,  Brazil. 

Not  state<l. 

F  ile  P.  Oliveira, 
cf.  N.  J.,  1891, 
II,  p.  304. 

Melaphyre. 

1 

Agua  Clara, 
Puente  de  Chimbo, 
Ecuador. 

J.  Siemira<lzki. 

J.  Siemiradzki, 
N.  J.  B.  B., 
IV,  p.  200,  1886. 

Melaphyre. 

liolmestrand, 
Kristiania  Fjord, 
Norway. 

(i.  SiinKstrom. 

W.  C.  Brr)gger, 
Z  K 
XV  C  p.  27,  1890. 

Melaphyre. 

SO,         0.08 
Org         0.98 

1 

Sotern,  Nahethal, 
Rh.  Prussia. 

Biirwald. 

K.  A.  Lossen,                     * 
J}).  Pr.  G.,  L-A., 
X,  p.  309,  1892. 

Olivine-melaphyre. 

Not  fresh. 

SO3          0.09 

Near  Osterbrucken, 
St.  Wendel, 
Harz  Mountains. 

Fischer. 

1  K.  A.  Lossen, 

Jb.  Pr.  (t.,  I^A., 
X,  p.  280,  1892. 

Melaphyre. 

Not  fresh. 
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MELAPIIYRE— Continue<i. 

I  "  ":"■      ~  I  ,        •  ";,"■•  ■  -    — 

No.       '     SiO,     '    Al^Oj    ,    Fe.,Oa        FeO       MpO    CaO  ]  Na/)       K,,()      H/)-:     H/)-    CO,     TiO.,     ly),    MnO      Sum      Sp.^r. 


7 

A'2.  II 

8 

C4.  V 
9 

D4.  V 
10 

B4.  V 
11 
A4.  IV 

12 

D4.  V 

13 

I 

A4.  IV 
14 

D4.  V 
15 
A4.  IV 


I 
Al.  I 

2 
1. 1 

3 

D8.  V 
4 
D3.  V 

5 

A4.  IV 

6 

A4.  IV 

7 

A4.  IV 

8 

e2.  IV 
9 

A4.  IV 


48.02;     18.03         7.17  1       2.78,4.83     8.(W       3.31,     1.33         3.22 


2.  tH)     0.  Ho     0.  :i5 


im.r)7    2.<W2 


54.93  i     17.73       13.55       n.  d.       0.80  |  4.  :^5 


37.79  I     18.:i5       11.79       n.  d. 


4.«9  I  9.31 


4. 94        2. 89         0.  IH) 


9.94        1.89  1.H3 


'>.  S7 


trace      100. 15 


0.  ;U    tra«v      101.80 


57.67  !  24.37 


I 


n.  a. 


3.05     8.02  '     2.93       1.12         3.48 


52.61        18.94  :       9.<)0       n.  d.       3.56     9.14       2.62       0.86         3.27 


51. 9<;       20.47  !      9.55       n.  d. 


4.14       3.90       2.15 


5.  ^5 


49.99       15.11        14.25       n.  d.       4.71      6.04       3.52       1.42         4.78 


4^.02       20.25  1       9.:i0       n.  d.     i  3.32     8.26,     4.09,     1.52         4.30 


50.44       18.25      n.  d.  8.93  17.86     7.14       3.25       0.64         3.01 


100.  (U 


sm.  70 


KM).  08 


<«». 


100.07      2.  H() 


99. 52 


BASALT. 


47. 52  i     13.  91         7. 06 


3.76 


6.84  I  5.71 


i         !       ■       ' 

3.0(5  ,     0.77  ■       4.55  ;  1.75  !  3.(W 


I 
1.19     0.15     0.18      100.13 


47.  20  I     15.  m         3. 06         8.  87  i  4.  20     5. 05  ,     4.  72       1 .  40 


44,93       18.32         8.70 


9.22  ;       4.93  :     18.12 


55.68  !     18.93  •    n.  d. 


51.92  I     19.76  j     11.21 


51.66  I     11.22         7.62 


49.45  I     17.58  ,       3.41 

I 


45.51   I     15.82        15.31 

I 


3. 04  :  0. 16  '  3.  34     3.  m     0.  36     0.  20     100.  26 


21.09 


0.47     1.41        2.  J  2       0.5H        trace  '  trace  ;  2.92 


5.90     3.61    19.29       2.51        0.  tW  i       0.21 


8.73     4.86     7.m>       2.12       0.48         0.  (>0 


1.24     3.49 


n.  d.       3.  :i8 


9.30  ,     2.16  1     0.()0         1.54 


100.54 


W».  20 


»H).  :ft> 


W.H7 


n.  d.     13.61 


^1      7  T-> 


7.72       5.98       0.89  I       l.(m 


trace 


0. 12      100.  13 


3.41      4.05  !  7.2t)       5.8:^       1.57  ,       4.;^ 


II.  d.       3.98 


9.26       4.98        2.tH)         0.48 


2.23  traiie       99.07     2. 73H 


100.00     2.836 
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rnrhipivt*. 


.<(>;;        trace 


IxK'alitv. 


Analyst. 


Reference. 


Author' H  name.  Remarks. 


Sommerberp,  (\  F.  Steffen. 

Thiirinjjrer  Walcl. 


Tenczyner  Garden,  R.  Zu]>er. 

Cracow,  (jalicia. 


( 'olmo  di  ProviVflio,  C.  Riva. 

Val  Sabbia,  Fie<imont. 


Koktel>el,  Crimea,  A.  I^gorio. 

Russia. 


KolK)sa,  Crimea,  Runnia.    A.  l^orio. 


Karagatcli,  ( 'rimea, 
Russia. 


A.  Lagorio. 


B<Klrak  Rivt  r,  Crimea,       A.  I.agorio. 
Russia. 


Mount  Kawtel;  Crimea,       R.Prendel. 
Russia. 


IMrikan,  Persia. 


C.  V.  John. 


I 


H.  Loretz, 
Jh.Pr.G.L-A., 
IX,p.:^m,1889. 

R.  Zuber, 
Jb.  WienG.  R-A., 
XXXV,p.  752,1885. 

C.  Riva, 

Rend.  Inst.  Lomb., 

xxvi,p.4a5,i8as. 

A.  I^gorio, 
(iuide  Exc.  VII  Cong.  (i.  Int.,  i 
XXXI,  p.  18,1897.  i 

A.  l^irorio,  ' 

Guide  Exc.  VII  (^ong.  (i.  Int.,  ' 
XXXIII,  p.  27, 1897.  i 

A.  I^orio,  j 

Guide  Exc.  VII  Cong.  (t.  Int., 
XXXIII,  p.  27, 1897.  I 

A.  Lagorio,  i 

(luide  Exc.  VII  Cong.  G.  Int.,  ! 

XXXIII,  p.  27, 1897." 

R.  Prendel, 
cf.N.J.,1887, 
II,  p.  98. 

C.  V.  John, 
J»».  WienG.R-A.. 

XXXIV,  p.  i:«,  1884. 


Melaphyre. 
Melaphyre. 


Not  fresh. 


AUG,  and  Vefi^ 
hiih.  FeO 
and  MgO  low. 


( )livine-melaphvre.   i  Not  f rc«h. 
!  Na^O  high. 


Melaphyre. 


Melaphyre. 


Melaphyre. 


Melaphyre. 


Melajihyre. 


Glivine-melaphyre. 


Not  fresh. 


Not  fresh. 


Not  fresh. 
Al,()s  high. 


Not  fresh. 


Al.Os  high. 


BASALT. 


NiO  tmoe 

BaO  trace 

8rO  none 

LU)  tmi'o 


South  Britain,  Con- 
necticut. 


W.  F.  HiUebrand.    W.  11.  Hobbs, 
I       B.U.S.G.8., 
168,  p.  35, 1900. 


S()3 

F 
S 

ClK> 
BhO 


trace 
trace 
trace 
trace 
trace 
trace 


Crystal  Falls,  Michigan.  I  II.  N.  Stokes. 


J.  M.  Clements,  , 

M.  r.  S.  G.  S., 
I       XXXVI,  p.  10«,  1899. 


Alum  Hill,  Boulder 
County,  Colorado. 


Alum  Hill,  Boulder 
County,  Colorado. 


Mount  Thielsoii, 
Oregon. 

'  Pit  River,  Lassen  Peak, 
California. 


C.  I.  Andrews.         C.  I.  Andrews, 

Proc.  Colo.  Sc.  Soc., 
V,  p.  151,  1895. 


C.  I.  Andrews. 


I  F.  W.  Cnarke. 


F.  W.  Clarke. 


Cr-Os      0.25  Knc»xville,  California.     >  W.  H.  Melville. 


Point  Bonita,  Marin 
County,  California. 


Mary  Mu8.s  Bav,  Jan 
May  en,  Arctic  Ocean. 


F.  J  J.  Ransome. 


R.  St^haritzer. 


C.  I.  Andrews, 

Proc.  Colo.  Sc.  S<K\, 
V,  p.  1.50,  18^5. 


J.  S.  Diller, 

B.  r.  S.  G.  S.,  148, 
1>.  2a0, 1897. 

J.  S.  Diller, 

B.  U.  S.  G.  S.,  148, 
p.  200,  1897. 

G.  F.  Becker, 
M.  r.  S.  G.  S., 
XIII,  p.  159,  1888. 

F.  L.  Ransome, 
B.  Dep.  G.  I^n.  Cal., 
I,  p.  106,  1893. 

R.  Scharitzer, 
Jb.  Wien  G.  R-A., 
XXXIV,  p.  718,  1884. 


Olivine-lMisalt.  ;  Not  fresh. 


I 


Metabasalt. 


Basalt. 


I  Basalt. 

I 


Complete  in 
I      B.  U.  S.G.S., 

148,  p.  97, 
i      1897. 


FeO  high.  MgO 
and  C-aO  low. 


AljOj,and  MgO 

low. 
FeA  and  CaO 

high. 


Hy])ersthene-ba8alt.'  Not  descrilxjd. 


I  Basalt. 


'  Basalt. 


Basalt. 


Basalt. 


Dried  at  110°. 


Not  fresh? 
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No.  SiO, 


10 

D4.  V 
11 

D4.V 
12 

A2.II 
13 
DS.  V 

14 

D4.  V 
15 

08.  V 
16 

DA.  V 
17 

A4.  IV 
18 

D4.  V 
19 

D4.  V 
20 

D4.  V 
21 

JH.  V 
22 

D4.  V 
23 

D2.  V 
24 
A4.  IV 

25 

D3.  V 

26 

C2.1V 

27 

C2.  IV 

28 

A3.  Ill 


47.95 


53.03 


I  \  45. 24 


51.10 


45.95 


43.23 


42. 21 


52.59 


49.00 


47.23 


44.50 


44.27 


48.0 


AlA 


Fe,f)8  !     FeO 


MgO    CaO  I  Na,0 


23.75  ,     12.72  '■    n.  d.    '  1.90     7.86 


K,o  I  n,o-^  ;h,o-  c-o,    tk),   pa 


1.82 


20. 09         9. 43  ,    11.  d.       2. 63     6. 05  i     4. 52 


0.35  I       1.91 


1.27 


MnO      Sum       Sp.  tzr,  ; 


-I 


17.08         1.84'       8.02,5.74:4.64       5.32  ^     0.13 


2.64 


5.66 


98.26 


99.6*5 


2.98     2.40     0.57     0.14 


22.05         1.21         5.89     2.35   11.42       2.22       1.02         0.71 


1.82 


1«- 


54 


52.60 


48.93 


i  53. 


83 


49.05 


\  46. 14 


7. 23       n.  d.         25. 02  !  1.  71     5. 17 


5.91 


1.51 


21. 37 


9.47 


17.33 


21.70 


24.25 


21.50 


n.  d. 


11.14 


13.30 


11. 33 


9.53     3.57     6.66       5.63      tiwe 


23.40     2.16     6.20  I     5.30  i     1.76 


n.  d.    ,  2.62     6.47       4.24       2.40 


n.  d. 


5.22  '8.95       0.63  I     1.95 


6.14 


4.49 


7.18 


3.27 


n.  d. 


n.  d.    ;  4.85     8.47  ,     1.81       1.64  1    n.  d. 


I  . 


14.90       n.  d.    I  7.60     8.96'     1.36:     2.47'    n.  d 


I 


29.82 


23.0         16.5 


17.  70  .      5. 19 


14.17       11.38        n.d. 


!  i 

n.  d.       5.83   11.69  '    3.29       1.94 


n.  d.       0. 8    i  5. 0 


2.51 


1.0    In.  d.  1      3.2 


6.20 


5.94  I  9.12  I     4.01  ;     1.43         0.72 


6.37     9.17       2.90       1.06 


2.08 


2i2.a3  :      8.84         1.97     3.54  i  7.27  I     4.32!     2.04         0.  :^ 


0.39 


O.IS 


1.08     0.38 


99.76      2.62 


99.97 


100.49 


2.61 


0.97    trace     100.08     2.82 


0.35 


1.57  :  0.51 


iftO.ll 


0.66  ,  100.72 


1.5 


0.10    trace     0.62 


0.57 


100.  75 


99.58 


101.26 


99.  35      2.  864 


99.0 


98.  64      2.  79 


100. 30 


trace    trace     0. 50  I  100. 40 


15.85         6.87         4.09 


5. 56  '  7. 68       3. 02       0.  72         0.  84 


14.36'      4.25'       6.35     8.38  :  8.38  :    3.42       2.26         1.5 


0.32      1.73     0.26  |  0.21 


0.40     2.18     0.09 


0.24 


13.10       10.56        n.d.  jl2.55  i  9. 97  i     2.61  ,     2. 02  '       1.02  I  trace     1.07     1.46  i  trace 


101.64     2.911 


101. 87      2.  945 


100.50 
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Inclusive. 


Ixx^alitv. 


Analyst. 


I 


Reference. 


Author's  name. 


FeSj         O.Si 


R.  Bn^on. 


Laugervatus,  Iceland. 

Ardtun,  Mull,  Scotland.  I  (t.  A.  J.  Cole. 


Victoria  Park,  P.  Holland. 

Glasgow,  Scotlan<l. 


Eycott  Hill,  Lake  Dis-  I  J.  Hughes, 
trict,  England.  ' 


R.  BR»on, 
Geol.  d'Islande, 
Paris,  1884,  p.  37.     ' 

G.  A.  J.  Cole, 
Q.  J.  G.  S., 
XLIV,  p.  303,  1888. 

F.  Rutlev, 
Q.  J.  G.  S., 
XLV,  p.  631,  1889. 

Ward, 

Micron.  Jour.,  1887, 
p.  246  f. 


Dinas  Head,  Cornwall.    ;  J.  J.  Beringer.       \  H.  Fox, 

Tr.  R.  Soc.  Comw., 


Pentire  Point,  j  Phillips. 

Cornwall.  1 


Round  Hole  Point,  |  J.  J.  Beringer. 

Cornwall.  i 


The  Beal,  Portree,  Hodgkinson. 

Ireland. 


Banne  d'Ordenche,  E.  Bon  jean. 
Mount  Dore, 
Auvergne. 

Puv  Ix)up,  Mount  Dore,  E.  Bon  jean. 
Auvergne. 


Banne  d'Ordenche,  |  E.  Bonjean. 

Mount  Dore,  t 

Auvergne. 

La  Croix-Morand,  A.  Lagorio. 

Mount  Dore, 
Auvergne.  j 

Alboran  Island,  Spain.       S.  Traverso. 


SO3 
ci 


trace        Seftoreta,  Columbretes 
®°'       !      Islands,  Spain. 

Reichshofen,  Vogesen. 


Kirmessplatz,  Siebenge- 
birge,  Rh.  Prussia. 


X 

Cl 


0.61 

trace 

0.06 


X  0.79 

SOj  0.07 

Cl  0.08 


Biihl,  n.  Cassel,  Nassau. 


Kl.  Staufenberg,  n. 
Cassel,  Nassau. 


cr,Oa      trace     I  Stempel,  n.  Marburg, 


BaO         trace 


Nassau. 


R.  Pfohl. 


(r.  Linck. 


E.  Kaiser? 


O.  Fromm. 


O.  Fromm. 


F.  W.  Kuester. 


XII,  p.  71,  1896. 

J.  J.  H.  Teall, 
Brit.  Petrog., 
London,  1888,  p.  231. 

H.  Fox, 
Tr.  R.  Soc.  Comw., 
XII,  p.  71,  1896. 

Judd  and  Cole, 
Q.  J.  G.  S., 
XXXIX,  p.  455,  1883. 

E.  Bonjean, 
C  R 
ckxVlII,  p.  1097,  1899. 

E.  Bonjean, 
C   R 
C'XXVIII,  p.  1097,  1899. 

E.  Bonjean, 
C   R 

CXxVlII,  p.  1097,  1899. 

A.  I^gorio, 
T.  M.  P.  M., 
VIII,  p.  479,  1887. 

S.  Traverso, 
Gior.  Min., 
V,  p.  203,  1894. 

F.  Becke, 

T.  M.  P.  M., 
XVI,  p.  310,  1896. 

G.  Linck, 

Mt.  Com.  G.  L-U.  Els., 
I,  p.  52,  1888. 

E.  Kainer, 

Vh.  Nh.  Ver.  Bcjnn, 
LIV,  p.  186,  1897. 

O.  Fromm, 
Z.  D.  G.  G., 
XLIII,  p.  72,  1891. 

O.  Fromm, 
Z.  D.  G.  G., 
XLIII,  p.  74,  1891. 

M.  Bauer, 
N.  J., 
1891,  II,  p.  159. 


Basalt  glas.4. 
Tachylyte. 
Ta»rhylyte. 
Lava. 

Dolerite. 
l^va. 
Dolerite. 
Basalt  glass. 


Basalt. 


Basalt. 


Basalt. 


Dolerite. 


I^hradorite. 


Basalt. 


Basalt. 


Basalt. 


Basalt. 


Basalt. 


Basalt. 


Remarks. 


Sum  low. 
Al,Oj  high. 


AlA  high. 


1  inch  dike. 
Not  fresh. 


Cited  in  J.  J.  H 
Teall,  Br. 
Petr.  1888, 
p.  228. 

Not  fresh. 

Not  fresh. 
AlA  low. 
FeO  high. 


AlA  high 
Not  fresh. 


Not  fresh. 
A1,0,  low. 
FeO  high. 


AlA  high. 


AlA  high. 


AlA  high. 


AlA  high. 
Dried  at  125*». 


Irtl28— No.  14r^3- 


-29 
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No.  WO.        \\/\       Fe/),        FeO      MgO     Caf)     Na,<)       K/>      H.O-    FLO       CO,     TiO.     P.O5    MnO      Sum       Sp.  jrr. 


2» 

A4.  IV 

30 

C4.  V 
31 
C2.  IV 

32 

C2.  IV 

33 

I>2.  V 

34 

tr2.  V 
35 

r>4.  V 
;i6 

n.  IV 
37 

C2.  IV 
38 

V2.  IV 

3» 

CI.  V 

40 

C4.  V 
41 

C4.  V 
42 

A4.  IV 

43 

1)8.  V 

•14 

(•3.  V 
45 

ca.  V 
40 
<-».  V 


53.78       14.22         9. 6rt        n.d.      7.12     7.44       3,11       0.89         1.73 


52.87        18.36       10.  h7         n.  d.      5.23     7.94       .3.  W       0.90         1.22 


52.21        14.f>2       10.77         3.20     5.02     8.72       1.77       0.55         0.09  0.19     1.36     0.52 


49.06       1.3.66         7.55         4.00     8.45     8.90  '     4.0:{       1.00         1.30 


47.  39       1 1 .  54        12. 47  '       7. 13     6.  24     8.  8:^  1     3.  80       0.  73         2.  79 


44.64        16.14       19.35         2.52     0.96   10.78       1.65       2,24         0.27 


0.18 


2. 93     0. 31 


0.97 


100.  46 


99. 09      2.  793 


99.  (V2 


101.19 


102.07 
(102.08) 


0. 13     0.  78 


43.65  ;«.23  n.  d.      2.03     8,70       5.43       6.48         0.61 


0. 61      1(10.  2:^     2.  794 


ICXK  13 


[  41.71   '     15. 


80         5.59         7.64     4.85   10.:^)  I     6.08  |     1. 00         2.22 


I  2.01  I  2.77    trace  1  0.16     101.45  :  2.900 

'  '  .       21® 


[40.52  1     18.97        10.77         2.  ?»9     6.72   11.34       3.40       0.42         2.40     0.81  |  '  0. 26     0.74*  j  100. 11      2.958 

1    i  ■    ■    '       '    ' 

IMO.02       19.88       11.68         1.61      4.03   12.52:     2.93  1     0.57         3.49     1..31'  0.24     0. 82  j  I     99.80     2.884 


47.  55 


47.14 


46.  57 


14.82    n.  a.   11.63  5.90  9. 16   3. 87  1  4.39 


15.67         n.  <l.        11.17     Xm    11.85       2.90       2.20 


16.10        n.  d.        12.(12     4.14    13.67  1     2.14       0.84 


2.68 


4.00 


44.49        13.:;5        n.  (1.        13. 75  ^  5. 59    12.  W       1.39       2.00         3.25 


46.93       24.19         5.89,       4.42:2.42     8.54       2.47       4.56         0.88 


21.2<»1     10.51:      0.57     3.51|ll.:i5'     4.81        0.74         2.65 


3.80 


2.48     0.45  i 


UXl.OO 


I  100.00 


99.28 


! 


100. 01 


44.  m 


49.  70 


49. 65 


9.40       13.70         2.80 


I 


9.47    10.25  I     2.a5       0.18 

I  I  i 


:     I     I 

9.38        15.72         0.85.9.40   10.25       2.78       0.18 


0.61  I  100.91  I 


I  ](>0.03 


l.(i5  '  0.34     100.34 


1.50     0.32     100.03  , 

I  I 
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Inclusive. 

Locality. 

Analyst. 
A.  Streng. 

Reference. 

Author's  name. 
Anamesite. 

1 

Remarks. 

Schiffenljerg,  Giessen, 
Hesse. 

A.  Streng, 
Ber.  Ooerhes.  Ges  , 
XXIX,  p.  99,  1893. 

Schwartzenfels, 
Rhongebirge,  Rh. 
Prussia. 

A.  Lagorio. 

A.  Lagorio, 
T.  M.  P.  M., 
VIII,  p.  479,  1887. 

Basalt  gla«s. 

Frauenberg,  n.  Breit- 
first,  Hesse. 

R.  Wedel. 

R.  Wedel, 
Jb.  Pr.  G.  I^A., 
XI,  p.  21«,  1892. 

Basalt. 

I^)ndorf,  Vogelsberg, 
Hesse. 

A.  Streng. 

A.  Streng, 
N.  J., 

1888,  II,  p.  211. 

Dolerite. 

Not  fresh. 
Dried  at  100°. 

Michel nau,  Vogelsberg, 
Hesse. 

J.  M.  I^lroit. 

J.  M.  Ivedroit, 

Her.  Oberhes.  Ges., 
XXIV,  p.  151,  1886. 

Basalt. 

• 

SOa         0. 16 
CI            trace 

Dolmesljerg,  Hesse. 

F.  W.  Schmidt. 

C.  Chelius, 

Erl.  G.  Kte.,  Hesse,  Bl.  Messel, 
p.  33,  1886. 

Ba«alt. 

Fe,0,  high. 
MgO  low. 

Bobenhausen,  Vogels- 
berg, Hesse. 

A.  Lagorio. 

A.  Lagorio, 
T.  M.  P.  M., 
VIII,  p.  493,  1887. 

Tachylyte. 

X             0.74 
SOa          0. 12 
CI             0.46 
LljO         trace 

Dachberg,  Rhongebirge. 

P.  Jannasch. 

F.  Rinne, 
Jb.  Pr.  G,  L-A., 
VII,  p.  9,  1887. 

Basalt. 

Not  fresh. 

SOa          0.62 
CI             0. 15 

Kleinostheiiu,  Hesse. 

Not  Ptate<l. 

G.  Klemm, 

Erl.  G.  Kte.  Hesse. 
Bl.  Schafheim, 
p.  33,  1894. 

Basalt. 

ALO,  high? 
Iron  oxides. 
SO,  for  S? 

SOa          0.61 
CI             0.09 

Otzberg,  Hesse. 

Not  stated. 

G.  Klemm, 
Erl.  (t.  Kte.  Hesse, 
Bl.  Schafheim, 
p.  33,  1894. 

Basalt. 

A1,0,  high? 
Iron  oxides. 
SO,  for  S? 

Schelingen,  Kaiserstuhl, 
Baden. 

A.  Knop. 

A.  Knop, 
D.  Kaiserstuhl, 
Leipzig,  1892, 
p.  277. 

Bafialt. 

Calc.  to  100  after 
deducting  2. 19 
H,0  and  5.00 
CaCO,. 

Sponeck,  Kaisen-tuhl, 
Baden. 

A,  Knop. 

A.  Knop, 
D.  Kaiserstuhl, 
Leipzig,  1892, 
p.  277. 

liasalt. 

Not  fresh. 
Calc.  to  100  af- 
ter deducting 
4.25  H^O. 

8i>oneck,  Kaiserstuhl, 
Baden. 

A.  Knop. 

A.  Knop, 
I).  Kaiserstuhl, 
Leipzig,  1892, 
p.  278. 

Anamesite. 

Not  fresh. 
3.27  H,0.    Ig. 
nited     before 
analysis. 

Schonberg,  Kaiserstuhl, 
Baden. 

A.  Knop. 

A.  Knop, 
D.  Kaiserstuhl, 
Leipzig,  1892, 

(Bai?alt?) 
Tuff. 

RongstiX'k,  Bohemia. 

1 

Student  of  P. 
Jannasch. 

H.  0.  Lang, 
T.  M.  P.  M., 
XV,  191,  1890. 

Dolerite. 

(Eesexite.) 

A1,0,  high. 
MgO  low. 
cf.  No.  13  es- 
sexose. 

Burberg,  Duppauer 
Mountains,  Bohemia. 

J.  M.  Clements. 

J.  M.  Clements, 
Jb.  Wien.  G.  R-A., 
XL,  p.  :345,  1890. 

Basalt. 

ALO,  high? 
FeAhigh. 
FeO  low. 

Brentonico,  Rovereto, 
Tyrol.                            , 

1 

P.  Giacomelli. 

P.  Giacomelli, 
Soc.  Alp.  Trident, 
XIX,  p.  406,  1894-5. 

Basalt. 

Not  fresh. 
H,0=7.56. 
Ignited  before 
analysis. 

Botte,  Rovereto,  Tyrol. 

P.  Giacomelli. 

1 

P.  Giacomelli, 
Soc.  Alp.  Trident, 
XIX,  p.  406,  1894-5. 

Ba^lt  tuff. 

Not  fresh. 
Ignit=6.17. 
Ignited  before 
analysis. 
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No. 

SiO, 

AM), 

FeA 

FeO 

1 
UiiO  j  CaO 

Na,0 

K/) 

H,04     H,0  -    CO,      TiO, 

P.O, 

'  MnO 

Sum 

Sp.  gr. 

47 
03.  V 

49. 42 

13.01 

13.  :w 

0.96 

! 

1 

6.30  Il0.84  i 

1 

i 

3. 48  i 

i 

i.a5 

1  0.04     1.25     0.21 

1            i 

99.90 

2.  34  : 

'       2<)«  1 

48 

C3.  V 

.  48.  52 

12.  W 

14.19 

2.82 

1 
8.  23  ,  7.  54 

1 

1 

3. 19  j 

non€» 

1            1 

1.71      0.21 

1 

99. 31 

2.  30 

i 

49 
D3.  V 

48. 52 

12.80 

15.39 

1.52 

1 
8.  33     7.  84 

3.  2^) 

i 
1 

noni' 

■ 

1               1.2«     0.21 

1            1 

91>.  19 

i     2.  12  1 
20*> 

50 

43.  70 

23. 44 

3.14 

5.27 

1 
3.54  '13.05 

4.8(^> 

n.d. 

2.40 

!            ! 
2. 92  1            ' 

102.32 

1 

D4.  V 

1 

1            '            ' 

1                1 
1 

51 
C4.  V 

49. 10 

13.64 

17.21 

n.  (1. 

i 

5.  :W  !  8. 20  i 

1 

1 
4.10  1 

1.32 

0.70 

1 
trace  '  1.60  i 

1 

101.17 

1     2.96 
16** 

52 

46.60 

12.50 

16.92 

n.  d. 

6.  29     9.  74 

1 
3.39 

1.15 

i.a5 

1 
1.05  , 

99.29 

B4.  V 

1 

1            1 
1 

53 

44.2 

20.9 

12.2 

n.d. 

2.5 

6.6 

6.1 

4.6 

n.d.  ! 

97.1 

D4.  V 

' 

1 

54 

M).  34 

16.72 

15. 12 

n.d. 

3.96 

1 
8.00 

3.  78 

1.8:^ 

1 
0.72,' 

100.47 

A4.  IV 

1 

1 

55 

55.82 

n.d. 

0.44     3.91  1 

4.60  1 

4.26 

0.58 

100.90 

3i; 

29 

D4.  V 

1 

1 

1 

1 

1 

56 

51.00 

15.80 

10.96 

n.d. 

: 

4.70  ill.  17 

2.54  '■ 

1.15 

0.30  ;  0.13 

0.93  ; 

0.56  ' 

99.24 

C4.  V 

1 

'                         1 

57 

50.55 

16.58 

8.18 

n.  d. 

6.10    11.45 

3. 15  ' 

3.16 

1    ;    1 

0. 06  1             1                         1  0. 67 

99,90 

1 

A4.  IV 

! 

' 

1 

58 

50. 15 

12.08 

9.07 

6.63 

3.88  'l0.52 

1 

3.08  1 

2.77 

0.24  1 

1 

'  0. 67  ,  0.  82  1  100. 51 

1 

A2.  II 

1 
1 

1 

I 

1                        1 
1                        i 

1 

59 

A2.  II 

i  51.31 

12.54 

4.87 

7.42 

2.m  lio.oi  1 

1 
i 

3.  23  1 

i 

i.m 

5.63 

1 

0.32     0.52 

i 

trace 

100.17 

2.656 
17** 

60 

35. 48 

8.:^ 

12.oX) 

14.60 

7.10     1.04  , 

1 

3.92, 

trace 

16.80 

none 

99.54 

A3.  Ill 

1 

61 

i  53. 42 

15.08 

17.13 

n.  d. 

2.  24  ,  8.  72 

3.  25 

trace 

2.34 

1 
0. 85  i  trace 

100.  69 

1 

A4.IV 

.    1             i 

1 

1 

62 

I  49. 95 

14.77 

7.41 

3. 53 

4.  28   10. 26 

1 
2.87  1 

2.63 

3.40 

trace 

99.10 

1 

B3.  IV 

i 

63 

48.  25 

19.23 

10.87 

n.  d. 

5.17     7.91  ' 

1 

3.  86  1 

1.67 

3.16 

100.12 

1 

B4.  V 

1 

1 

64 

47.  00 

16.60 

11.00 

n.  <1. 

1 
9.80   11.:^  1 

3.00 

0.46 

1.89  1 

101.13 

C4.  V 

1 

1 

I 

65 

46.20 

13.40 

4.00 

8.56 

1 

10.92   12.24 

2.82  ' 

0.48 

0.18 

.2.18 

1 
0. 53  i  0. 28 

101.  79 

1 

D2.V 
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Inclusive.  Ix)calitv.  Analvst. 

I 

Sano,  Rovereto,  Tyrol.    '  P.  <Tiac'oinelli. 


Foianeghe,  Rovereto,      i  1*.  Uiaconielli. 
Tyrol.  i 


Nomeeino,  Rovereto,       ,  P.  Ciiacomelli. 
Tvrol. 


Reference. 


Author'H  name. 


Remarks. 


Fee  Gletscher  Alp, 
Pennine  Alps, 
Switzerlana. 


Mosc'  al  Bo,  Eu^neau 
Hills,  Italy. 


Caste!  nuovo,  Kuganean 
Hills,  Italy. 


Scajara,  n.  Battaglia, 
Euganean  Hills. 


Cala  Rosea, 
I      Islaml  of  Capraia, 
'      Italy. 

i  Eruption  of  1888-9, 

Volcano,  Li  pari 
I      Islands. 

'  Notaro,  Filicudi, 
I       .Eolian  Islands. 


,  Sciarra,  Stromboli, 
I       ^Eolian  Islands. 


S?'        SS         Eruption  of  1891, 
^^  0.06  stromboli,  Lipari 

Islands. 

CTaO,      0.06         Eruption  Nov.  16,  iaS4, 
Mt.  Etna,  Sicily. 


Franz  Joseph  Land, 
Arctic  Ocean. 


Rovno,  Wolhynia, 
Russria. 


Jalgul)a,  Olonez, 
Russia. 


Cat)  Marsa, 

Menerville,  Algeria. 


Kimberley,  Griqualand, 
South  Africa. 


Punta  Delgada, 
San  Miguel,  Azores. 


A.  A.  Longsdei). 


Not  stated. 


Not  stated. 


S.  Bertolio. 


A.  Rijhrig. 


O.  Silvestri. 


F.  G  laser. 


F.  G laser. 


L.  Ricciardi. 


L.  Ricciardi. 


J.  J.  H.  Teall. 


Bliimel. 


L.  Lessing. 


Not  stated. 


Not  stated. 


C.  V.  John. 


'  P.  Giacoraelli, 

Soc.  Alp.  Trident., 
I       XIX,  p.  408,  1894-5. 


P.  Giacomelli, 
Soc.  Alp.  Trident, 
XIX,  p.  408, 1894-5. 


P.  Giacomelli, 
Soc.  Alp.  Trident., 
XIX,  p.  410,  1894-5. 


T.  G.  Bonnev, 
C2.  J.  G.  S.*, 
XLIX,  p.  97,  1893. 


I 
<T.  dal  Piaz, 
Riv.  Min.  Crist, 
!       XVI,  p.  65,  1896. 

G.  dal  Piaz, 
Riv.  Min.  Crist, 
XVI,  p.  69,  1896. 

S.  Bertolio, 
B.  Soc.  G.,  Fr. 
(3),  XXI,  p.  433,  1894. 

H.  Emmons, 
Q.  J.  G.  S., 
XLIX,  p.  143,  1893. 

G.  Mercall% 
Gior.  Min., 
Ill,  p.  108,  1892. 

A.  Bergeat, 
Abh.  Miinch.  Akad., 
XX,  p.  207,  1899. 

A.     ergeat, 
N.  J.,  1897, 
II,  p.  113. 

Ricco  and  Mercalli, 
cf.  N.  J.,  1893, 

I,  p  492 

L.  Ricciardi, 
Att.  Acad.  Gioen., 
XVIII,  p.  (4),  1884. 

J  J.  H.  Teall, 
Geol.  Mag., 
XXXIV,  p.  554,  1897. 

St.  I»faffiu8, 
cf.  N.  J.,  1888, 

II,  p.  78. 

I  L.  Ixjssing, 
I      T.  M.  P.  M., 
,       VI,  p.  294,  1885. 

Duparc*,  Pearce  and  Ritter, 
I      Mem.  Soc.  Ph.  Gen., 
■       XXXIII,  No.  2,  p.  94, 1900. 

L.  de  Launav, 
I      C.  R.,        • 

CXXV,  p.  :«6,  1897. 

'■  C.  V.  John, 

Jb.  Wien.  G.  R-A., 
XLVI,  p.  289,  189«5. 


-\- 


Basalt  (altere<)). 


Basalt  tuff. 


I 


Basalt. 


Basalt  altered. 


Basalt. 


Basalt. 


I 


Basalt. 


Basalt. 


1^ 

i 


Dolerite. 


Basalt. 


Basalt. 


Basalt  ashes. 


Basalt  ashee. 


I 


Palagonite. 


Basalt. 


Variolite. 


Basalt. 


Basalt. 


Anamesite. 


Not  fresh. 
Ignit=6.24. 
Ignited  before 
analysis. 

Not  fresh. 
Ignit=6.75. 
Ignited  before  • 
analysis. 

Not  fresh. 
Ignit=7.74. 
Ignited  before 
analysis. 

Not  fresh. 
Al  A  high. 
MkO  low. 
Calc.  from    ao\. 
and  insol. 


Scoria. 


I 


Bomb. 


Contains 
metallic  iron. 


AlA  high. 
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No.       I     SiO,    ■    AI,0,       FeA  |     ^'eO    |  MgO    CaO  ;  Na,0  |    K/)   '  H,0-    'h^O-    CO,  |  TiO,  ;  PA    Mn<J  ^    Sum     '.  Sp.gr. 


D3.  V 

67 

C2.  IV 
68 

B4.  V 
69 

D8.  V 
70 

D8.  V 
71 

D3.  V 
72 
D4.  V 

73 

D4.  V 
74 

B3.  V 
75 

B3.  IV 
76 
C2.  IV 

77 

a.  Ill 

78 
01.  Ill 

79 
CI.  Ill 

80 
01.  Ill 

81 

01.  Ill 
82 

02.  IV 


I  I  I 

4H.09       19.  a5         3.44 


53.  75 


\\  50.53 


48.24 


47.74 


47.50 


50.00 


11.20       12.26 


18.36       11.76 


5.59     3.50     9.42       5.06 


2.  HS         0. 67 


I 


0.69  ;  9. 11   ,  5.72       0.76  i     0.87         4.91 


n.  d.  I  4.40     9.:^^       2.07  .     3.23  ,       l.:i5 


4.:i8 


0.3«) 


102.  08 


0.16     100.19      2.867 


20.  (H         4.63         5.55  '  5.02     7.94       5.08        1. 88  '       0.02 


20.95         3.29         6.32,5.16     7.56;     7.12       1.21  0.04 


19.  32         4.  75         5.  20 


I 


22.80  ;     14.15  ' 


4.m     8.37  :     7.6:^       2.31         0.46 


4.05  I  1.93     3.17  1.99 


o.:« 


I 


48.60,     25.45'     17.55  |       1.20     0.98 


I 


I  i  45.  30  :     14.  90  ;     10.  87  ! 


8.20 


3.78 


1 


'I  51.77       15.66  '       8.46  ,      6.54  I  4.95 


I 
47.44  ,     16.51        15. 3:^  ;       3.19  ;  8.80 


I 


1 


47.33       17.96  '     12.64         0.51 


3.97 


h 


2.20;  1.38 


1.8' 


6. 58  I     5.  23 

I 


1.77         1.20 


9.56  I     2.17  I     0.96  ,      n.  d. 


6.02  ,     1.60  i     0.30  ! 


6.29       3.67  .     1.10 


[40.11  \     12.40  I     14.64 


37.82       13.16 


36.85       11.97 


35.86       12.10 


|. 


81  ;     33.18 


14.11 


13.90 


7.82 


trace 


0.14 


11.65   12.24       2.72  I     0.96 


11.75    13.39 


6.54    10.73     9.00 


I 


8.  Oi)  !  9.  72 


23.  a3  I       2.  34     0.  39 


12.08 


1.66  I     1.49 


4. 13  !     0.  79 


6.23  1     1.93 


trace  i   trace  '   trace 


0.97 


101.  o;^ 


99.  97      2.  733 


0.13  '  I     99.52  I  2.  7:i6 


1 


0.21 


100.11      2.704 


I 


'   I  I 


0. 42  I  trace  :  0. 97       99.  81      2.  77 


I  trace  I  trace    trace  I    99. 23      2.  80 


i  I  I 


I 


I  trace  I  0. 25  ,  0. 91  |    98. 99  |  2.  79 

!  I  '.         i  ' 


0.82  '  100.89 


0.61     0.37      100.48 


4.84  I  l.a5  '  0.64  I  100.29 


4.15 


0. 57  ,  0.  25  I    99. 97 

I 


5. 5(J  I  !  0.  82  I  0.  24     100. 41 


4.a5      1.25  ,  1.13     100.62 


2.90     1.08     0.39     100.12 


4. 89     0. 39     0. 28       V»9. 99 


/ 
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Inclusive. 

Locality. 

Analvst. 

* 

Reference. 

Author's  name. 

Remarks. 

Inaccessible  Island. 
Tristan  d'Acunha, 
Atlantic  Ocean. 

C.  Klement. 

A.  Renard, 
Challenger  Rep., 
Petr.  Oc.  iHlds., 
1889,  p.  88. 

Tachylyte. 

Jenissei  River,  Siberia. 

J.  P.  Tolmat- 
schow. 

J.  P.  Tohnatschow, 
cf.  N.  J.,  1900, 
I,  p.  388. 

Variblite. 

Buheniin,  Elburz 
Mountains,  Persia. 

E.  Drasc-he. 

E.  Drajache, 
Vh.  Wien.  O.  R-A., 
XVIII,  p.  196,  1884. 

Basalt. 

Well  Digging,  Kiila, 
Asia  Minor. 

A.  RTihrig. 

H.  S.  Washington, 
A.J.  S.,XLVn,p.  122,1894. 
Also  In.  Diss.,  Leipzig,  1894. 

Kulaite. 

Alkalies    incor- 
rect.    Cf.  No. 
15  essexose. 

Hermos  River,  Kula, 
Asia  Minor. 

A.  Rohrig. 

H.  S.  Washington, 

A.  J.  S.,  XLVII,  p.  122,  1894. 
Also  In.  Diss.,  I^ipzig,  1894. 

I^ucite-kulaite. 

Alkalies    incor- 
rect.    Cf.  No. 
14  essexose. 

Kula  Devit,  Kula, 
Asia  Minor. 

A.  Rohrig. 

H.  S.  Washington, 

A.  J.  S.,  XLVII,  p.  122,  1894. 
Wm  In.  Diss.,  I^ipzig,  1894. 

Kulaite. 

Alkalies    incor- 
rect. 

Kilauea,  Hawaii, 
Hawaiian  Islands. 

0.  Silvestri. 

0.  Silvestri, 
B.  Com.  G.  Ital., 
XIX,  p.-  171,  1888. 

Basaltoid. 

AlA  high. 

Kilauea,  Hawaii, 
Hawaiian  Islands. 

O.  Silvestri. 

0.  Silvestri, 

B.  Com.  G.  Ital., 
XIX,  p.  169,  1888. 

Basal  toid. 

Al./),  high. 

Kilauea,  Hawaii, 
Hawaiian  Islands. 

0.  Silvestri. 

0.  Silvestri, 
B.  Com.  G.  Ital., 
XIX,  p.  180,  1888. 

Basaltoid. 

Kilauea,  Hawaii, 
Hawaiian  Islands. 

A.  H.  Phillips. 

A.  H.  Phillii>s, 
A.  J.  S., 
XLVII,  p.  473,  1894. 

Basalt. 

Stalagmite. 

Cub 

0.06 
0.08 

Salt  Lake,  Oahu, 
Hawaiian  Islands. 

A.  B.  Lyons. 

A.  B.  Lyon.s, 
A.  J.  S., 
11,  p.  427,  1896. 

Ba.salt  tuff. 

Not  fresh. 
H,O+=5.04. 
H,O-=9.08. 
Ignite<i  before 
analysis. 

80. 
CuO 

0.07 
0.07 
0.15 

Mount  Kohala, 
Waimea,  Hawaiian 
Islands. 

A.  B.  Lyons. 

A.  B.  Lvons, 
A.  J.  S., 
II,  p.  424,  1896. 

Basalt. 

Not  fresh. 
H,O-+-=3.08. 
H,0-=2.38. 
Ignited  before 
analysis. 

Cu5 

0.17 
0.11 

Diamond  Head,  Oahu, 
Hawaiian  Islands. 

A.  B.  Lyons. 

A.  B.  Lvons, 
A.  J.  S., 
II,  p.  427,  1896. 

Basalt  tuff. 

Not  fresh. 
H,0-h=6.48. 
H,0-=5.46. 
Ignited  before 
analysis. 

CuO 

0.15 
0.05 
0.07 

Punch  Bowl,  Orfhu, 
Hawaiian  Islands. 

A.  B.  Lyons. 

A.  B.  Lyons. 
A.  J.  S., 
II,  p.  427,  1896. 

Basalt  tuff. 

Not  fresh. 
H,0+=8.24. 
H,0-=9.98. 
Ignited  before 
analysis. 

SO,. 
8 

CoO 
CuO 

trace 
0.14 
0.04 
0.10 

Panahou,  Oahu, 
Hawaiian  Islands. 

A.  B.  Lyons. 

A.  B.  Lvons, 
A.  J.  S., 
II,  p.  424,  1896. 

Basalt,  scoria. 

Not  fresh. 
H,0-}-=4.74. 
H,0-=5.48. 
Ignited  befort 
analysis. 

CuO 

0.27 
1.40 
0.25 

Panahou,  Oahu, 
Hawaiian  Islands. 

A.  B.  Lyons. 

A.  B.  Lyons, 
A..J.  S., 
II,  p.  424,  1896. 

Basalt,  lapilli. 

Not  fresh. 
HjO  not  given. 
Ignited  before 
analysis. 

Cub 

0.31 
0.37 

Honolulu,  Oahu, 
Hawaiian  Islands. 

A.  B.  Lyons. 

A.  B.  Lyons. 
A.  J.  S., 
II,  p.  427,  1896. 

Basalt. 

Not  fresh. 
H,0-h  =11.63. 
H,0-=6.43. 
Ignited  before 
analysis. 
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No.  SiO^ 


Al 


III  '  i  I  I 

A   i   FeA   '     FeO     j  MgO  I  CaO     Na,0      K,0    i  H,0-h  ;H,0-;  CO,     TiO,  |  PjOj  !  MnO      Sum       Sp.  gr. 


83 
02.  IV 

84 
C2.IV 

86" 
D8.  V 
86 
04.  V 

87 

A4.  IV 


1 

Al.I 
2 

A8.II1 

3 

A3.  Ill 

4 

A3.  Ill 

5 

AS.  Ill 
6 
A3.  Ill 

7 

D4.V 

8 
B4.V 

9 

Al.I 

10 
A1.I 

11 
D3*  V 

12 
04.  V 


!  I 


24.62 


4.54 


23. 89       37. 85  i      2. 08     0. 99  ,  trace       1. 41      trace 


41. 35       40.  87  1      2. 52  [  0.  37  I  trace      trace      trace 

I       '     ! 


8. 12  I  0.  24  ,  0. 25  100. 12 


8. 99  I  0.  63  0. 08  100. 16 

I     [ 


1 


46.76  '  17.71  '   1.73   10.92  10.37  11.. 56 


\.m       0.17         n.d. 


'I  44.73       16.28  ,     14.57  ,      n.d.      2.23  ,  1.88  '     4.50       4.02         9.56 


I 


45.13  I     18.13  i     12.94         n.d.  '  7.33  ,11.23       2.14  !     0.98         2.18 


0.44 


2.89 


101.49 


100.64 


1(X).06 


NEPH  ELITE-PLAG  lOCL ASE  ROCKS. 


I  I 

48.90  '     14.70i      4.14         3.68 


|i  46.45 


I 


15. 49 


43.40       13.60 


I 
I 
1     18. 75 


'  i  42. 15 


39.20  I     15.52 


38. 85  ■     15. 65 


)«. 


08  ,     20.03 


I 
38.35  I      9.18 


I 
48.61  I     20.74 


35. 03  1       9.  80 


48.05       18.65 


42.  20       10.  32 


4.  86         6.  as 


6.66  I      6.a3 


I 
4.94  I       7.30 


3.95  !  8.26 


3.47  j  9.:W 


8.15 


9.05 


3.  74  I  9.  75 


I 


8.80  I       5.08  I  6.49  Il4.45 


5.22  i     0.56  ,       2.44  !  0.52 


I  I 

3.2:5  I    0.57         3.80  1 


1.66 


0.64  ,      3.20 


3.34  i     2.07  I      4.35 


5.42 


4.90 


.10 


3.10 


I  I 


2.04  ,     1.11  '       3.70 


j  2.80 


0.95  I  0.79 


0.85 


0.26 


0.58 


1.18 


10.43         8.88  I  1.49  ,11.35       1.96'     0.62         4.50  | 

i  '  I 

i  '  ' ' 1  I 

7.61  ;      n.d.  I  3.52  ,10.62  (4.50)  4.54  , 


20.32'      n.d.    13.78  jll.  76       2.77       2.02         1.20 

I  i  I 


'  6.25  i  0.62 


0.03     100.04 


99.83 


'  100.55  I 

'  I 

1  I 


100.0' 


'  I 


5.51 


1.59 


I         ^ 


100. 37 


100.60  I 


100.00 


99.:^  ,  3.22 


4.29  ,      0.22  I  2.11   '  0.25       0.16       0.77         7.07    12.10  1  3.57  I  0.29    none     100.81 


4.98  9.78  15.()&   2.04  ,  2. 16  ,   2.a5  0.41   7.83  2.20  1.99  0.06   99.6(5  2.99 

I     '     •  I  230 


2.90 


.       !       ;        1      !  I 

4. 70  '  2. 28  7. 50   6. 19  |  5. 16  '   n.  d.  1      n.  d.  2. 60      .  0. 28  -  98. 31  '  2. 665 


n.  d.  I  11.85  14.82  12.96   3.44 


0.64 


2.92 


100.00 
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Inclusive. 


Locality. 


Analvflt. 


I 


Reference. 


SO3         0.40 
Cub       0.27 


S0.1      0. 55 

CuO       0.26 


Hilo,  Hawaii, 
Hawaiian  Islands. 


Kaneohe,  Oahu, 
Hawaiian  Islands. 


Lat,  13°  28^  S  (sic), 
Long.  HQ**  3(K  W., 
S.  Pacific  Ocean. 

Lat,  IS**  28^  S  (sic). 
Long.  149°  30^  W., 
S.  Pacific  Ocean. 

Cape  Adare,  Antartic 
Continent. 


A.  B.  Lvons. 


i  A.  B.  Lyons. 


A.  F.  Renard. 


A.  F.  Renard. 


A.  B.  Lyonn, 
A.  J.  S., 
II,  p.  427,  1896. 


A.  B.  Lvons, 
A.  J.  S., 
II,  p.  427,  1896. 


Murrav  and  Renard, 
cf.  N.  J.,  1893. 
II,  p.  308. 

Murrav  and  Renard, 
cf.  N.  J.,  1893. 
II,  i».  308. 


J.  A.  Schofield.      I  David,  Smeeth  and  Schofield, 
I      J.  R.  Soc.  N.  S.  W., 
I      XXIX,  p.  477,  1895. 


I 

Author*8  name. 

I  Basalt. 

i 

I 

I  Basalt. 

Basalt  glass. 

Palagonite. 

Basalt. 


Remarks. 


i  Not  fresh. 

H,0-h  =  12.70. 

H,0-=8.49. 

Ignited  before 

analysis. 

Weathereil. 

H,0-h  =20.48. 
;  H,0-=3.55. 

Ignited  before 
I      analysis. 

latitude? 


Latitude? 


NEPHELITE-PLAGIOCLASE  ROCKS. 

8rO 
Li, 

0.04 
0.81 
0.13 
trace 

Shield's  River,  Crazy 
Mountains,  Montana. 

H.  N.  Stokes. 

W.  H.  Weed, 
B.  U.  S.  G.  S.,  148, 
p.  146, 1897. 

Theralite. 

Not  fresh. 

Hotzendorf,  Moravia. 

C.  F.  Eichleiter. 

C.  F.  Eichleiter, 
Vh.  Wien,  G.  R-A., 
XXX,  p.  72,  1896. 

Teschenite. 

Not  fresh. 

Lohtka,  Frankstadt, 
Moravia. 

C.  F.  Eichleiter. 

C.  F.  Eichleiter, 
Vh.  Wien,  G.  R-A., 
XXX,  p.  73,  1896. 

Teschenite. 

Not  fresh. 

Blauendorf,  Neutitsch- 
ein,  Moravia, 

C.  F.  Eichleiter. 

C.  F.  Eichleiter, 
Vh.  Wien,  G.  R-A., 
XXX,  p.  71,  1896. 

Teschenite. 

Not  fresh. 

Jasenitz,  Moravia. 

C.  F.  Eichleiteh 

C.  F.  Eichleiter, 
Vh.  Wien,  G.  R-A., 
XXX,  p.  74,  1896. 

Teschenite. 

Not  fresh. 

Neutitschein,  Moravia. 

C.  F.  Eichleiter. 

■ 

C.  F.  Eichleiter, 
Vh.  Wien,  G.  R-A., 
XXX,  p.  72,  1896. 

Te«!henite. 

Not  fresh. 

Sohla,  Silesia. 

C.  E.   M.    Rohr- 
bach. 

C.  E.  M.  Rohrbach, 
T.  M.  P.  M., 
VII,  p.  49,  1886. 

Teschenite. 

Not  fresh. 
A1,0„  high. 
Alkalies  by  dif- 
ference. 

Pilot  Knob,  Austin, 
Texas. 

J.  F.  Kemp. 

J.  F.  Kemp, 
Am.  G., 
VI,  p.  293,  1890. 

Nephelite-basalt. 

P 

Cr,0, 
BaO 
8rO 

0.63 
trace 
none 
none 

Anna  Lee  Mine,  Cripple 
Creek,  Colorado. 

W.  F.  Hillebrand. 

W.  Cross, 

B.  U.  S.  G.  S.,  148, 
p.  162,  1897. 

Nephelite-basalt. 

"Altered." 
Not  describeil. 

ZrOa 
8rO 

none 

none 

trace 

0.38 

0.14 

0.17 

Apple  Ellen  Shaft,  Crip- 
ple Creek,  Colorado. 

* 

W.  F.  Hillebrand. 

W.  Cross, 
16  A.  R.  L".  8.  G.  S., 
II,  p.  50,  1890. 

Nephelite-basalt. 

"Altered." 

Picota,  Serra  de  Mon- 
chique,  Portugal. 

G.  Pajkull. 

Kraatz-Koschlau  and  Hackmann, 
T:  M.  P.  M., 
XVI.  p.  275,  1896. 

Nephelite-tephrite. 

Low  sum  due  to 
H,0  and  CO,? 

Lutzelberg,  Kaiser- 
stuhl,  Baden. 

A.  Knop. 

A.  Knop, 
D.  Kaiserstuhl,  I^eipzig,  1892, 
p.  274. 

Basanite. 

Not  fresh. 

Calc.  to  100,  af- 
ter deducting 
3.00  H,0. 
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.VEFHELrTF^PLA<rr«irXA?*F  RiX'K?*— 4  v»ntinne*l. 


No.  ?^i/^>.        Al/>,       F«-/i^        F»*<>       .\raff>    r:a#)     Na-o      K/>      Hj>-    Hj>—    ro,     TiO.     PJ>i    MnO      JMim      Sp.jcr. 


\%.  rrr 
14 

M.  rv 
15 

m.  V 
1« 

ex  V 
17 
W.  V 

Ai  rv 

rf».  V 
2() 

iyi.  rv 
21 
m.  IV 


41 .  7K       1 2. 81         >^. :»         7.  :W     5.  23   I X  rt2       2.  5h       I .  lu         :V  fW 


4.4» 


HH).  :n 


44.10       12.  ><«■»         >.  4:5         r>.  73    lo.rtH    10.57       2.  >t+        1.24         X\n\  0.:>i     2.4H     i*.^^     0.  IH     im.7^*     2. 95»> 

42.^       15.«^r2         7.  f»5         n.  rit»     4.ri(#     r^.  77       4.r*7        1.42         .T«l  0.4H     2.48  o.  21      It>1.9o      2.925  I 


44. 2r»       1 7.  r»?,         5.  ^T)         5.  70     7.  20     r^.  10       5.  <<0       2.  fto         3.  >Cl 


42.71        I7.fi5         0.?r2         7.  ^i#J     5. 4f*    12.31      10. 4M       2.^1         0.«i) 


101.21 


0.«l)     t>.*J*J  101.59      3.0efe> 


52.  55        1 4.  K\       1 0.  70        n.  d.      1.71      H.  37       3.  3h:J       3. 4« 


♦5.72 


0.« 


liil).62 


45.2X   12.^5    ^.H3    4.73  3.  H2  10.^1   3.  .*«   2.0:^    1.88  0.6»  0. 1«   1.60  0.70  0.91   98.83  2.785 


3H.39   17. 3H,   8.49    ft.  H3   7.12  13.14   4.79   2.33    1.01 


4f>.  99  ,  1 0.  5f)  ;  1 0.  02    fi.  *1.   3.  29  1 2.  «:*   5. 95   2. 36    2. 63 


0.21  0.19  1.74  1.41   101.03  3.05 


2.41  .  0.89  0.35   99.62  2.91 

I    .08 

99.54" 


MONCHIQI'ITK,  ETC. 


(!». 

V 

2 

m. 

V 

3 

rifl. 

V 

4 

A'J. 

It 

5 

Bl. 

V 

6 

III. 

V             \ 

7 

ni. 

\ 

H 

n. 

V 

9 

1 

*^. 

V 

45. 5H        15.87         A.Vin         0.37     8.32     9.91        3.42        1.61 


45.13        18.00        11.88         0.32      1.12    10.17       3.57       6.  (W 


40.37  I     17.80  '     14.45  ,       0.  ;W  |  l.aS  il7.0l   |     1.29  ,     0.83 


42.  57 


15.  W)  I       2.10  '       6.85  i  3.18 

I  ! 


41.37        10.25       10.113        n.  «!. 


40.47        11.80        17.44         ii.  il. 


31.80  I     18.78        15.20         n.  a. 


4.57 


3.  10 


3.  32 


10.55  '  4.71 


12.;i5   4.18 


10.80  I  l.W 


14.00  I  1.10 

I 


38.07  I  17.92   14.08    n.  d.  I  8.87  11.70 


O.WJ 


40.98!  17.07    1,85    7.02'  8. 2t) 


12.15  I  2.54 


3.88 


3.  98 


4.21 


5.07 


2.23 


3.14 


3.04 


0.;^ 


trace   98. 87 


99.74 


4.47 


2.00  ; 

4.87 

0.45 

1 

3.60 

1 

8.10 

1 

i        I 

2. 50  I  trace 

I     I 


5.50 


0.53    4.86 


99.39 


0.  79  I  99. 90 


0.95 


0.09 


100.08 


99.38 


3.102 


98.92  I  2.9.39 


99.;^^ 


101.38   3.20 
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Inclusive. 


Ix)calitv. 


X 

Cl 


Ham))erg,  Xerkarelz, 
Baden. 


Analyst. 
E.  E.  Dana. 


Reference. 


^  X'li       '  I^insberg,  Rhongebirge.      E.  Moller. 

SOj  0. 09 

Cl  0.17 


2.30       .  Linsberg,  Rhongebirge.  i  E.  Moller. 


Steinerberg,  Schorbach,     Keim. 
Hesse.  j 


Bubenik,  (Trossdehsa,        O.  Beyer. 
Saxony.  I 


I      so,  trace 

I      Cl  trace 


Liebwerda,  Bohemia. 


I 


so,  trace  Schichenberg, 
!  n.  Tetschen, 
I      Bohemia. 

SO3        none     :  St.  Georjjsberg, 
'      Randnitz, 
Bohemia. 

^?»        nS^         Teufelsmiihle, 

^^  "-^  Hochstraden,  Styria. 


F.  Ullik. 


F.  Ilanusch. 


J.  Hoffmann. 


A.  Jager. 


F.  Schalch, 
G.  Sp.  K.  Bad., 
Bl.  Mosbach,  p.  32,  1894. 

I  E.  Moller, 
I       N.  J.,  1888, 
I       I,  p.  105. 

;  E.  Moller, 
;       N.  J.,  1888, 
I       I,  p.  102. 

1  H.  Wolff, 
I      cf.  N.  J.,  1891 
II,  p.  279. 

I'O.  Bever, 
j     T.  Si.  p.  M., 

I       X,  p.  14,  1889. 

I  J.  E.  Hibsch, 
'      T.  M.  p.  M., 
XV,  p.  237,  1896. 

J.  E.  Hibsch, 
T.  M.  P.  M., 
XIV,  p.  105,  1894. 


J.  Hoffmann 
cf.  N.  J., 
II,  p.  59. 


A.  Sigmund, 
T.  M.  P.  M., 
XVI,  p.  347,  1897. 


MONCHIQUITE,  ETC. 


Shelburne  Point,  Bur- 
lington, Vermont. 


Shelburne  Point,  Bur- 
lington, Vermont. 


H.  T.  Vult^. 


J.  F.  Kemp  in  Weed  and 
Pirsson,  B.  U.  S.  G.  8., 
139,  p.  116,  1896. 


W.  H.  Morrison.   1  Kemp  and  Marsters, 
■      B.  U.  S.  G.  S., 
I       107,  p.  34,  1893. 


Burlington,  Vermont,      i  W.  H.  Morrison. 


8      trace       |  s.  Berge,  Alno,  Sweden.     N.  Sahlbom. 


Beemerville,  Sussex         '  F.  W.  Love. 
County,  New  Jersey. 


Rutan's  Hill,  Sussex        ,  J.  F.  Kemp. 
County,  New  Jersey.   1 


Beemerville,  Sussex        ;  J.  F.  Kemp. 
County,  New  Jersey.   | 


Tatumville,  Saline  i  J.  F.  Kemp. 

County,  Arkansas. 


Angel  Island,  California.    F.  L.  Ransome. 


Author's  name.  Remarks. 


Nephelite-basalt.       I  Not  fresh. 


Nephelite-basanite. 


Nephelite-basanite. 


I 


Nephelite-basanite. 


Nephelite-basalt.         Na,0  high, 

cf.  reference. 


Tephrite  tuff. 


Nephelite-leucite- 
tephrite. 


Nephelite-basalt. 


Nephelinite. 


Not  fresh. 


I 


Alkalies  low? 


MnO  high. 


Kemp  and  Marsters, 
B.  U.  S.  G.  S., 
107,  p.  34,  1893. 


N.  Sahlbom, 
N.  J.,  1897, 
II,  p.  98. 

J.  F.  Kemp, 
Tr.  N.  Y.  Ac.  Sci., 
XI,  p.  69,  1892. 

J.  F.  Kemp, 
A.  J.  S., 
XXXVIII,  p.  133,  1889. 

J.  F.  Kemp, 
A.  J.  S., 
XXXVIII,  p.  133,  1889. 

J.  F.  Kemp  in  J.  F.  Williams, 

A.  R.  (i.  S.  Ark.,  1890, 
p.  399,  1891. 

F.  L.  Ransome, 

B.  Dep.  G.  Un.  Cal., 
I,  p.  231,  1894. 


Monchiquite. 
Monchiquite. 

Monchiquite. 

Monchiquite. 

Ouachitite. 

Ouachitite. 

Ouachitite. 

Ouachitite. 

Fourchite. 


New  analysis  of 
next  No. 


A1,0„  FejOs, 
and  K,0  high. 
FeO  and  MgO 
low. 

Same  as  above. 

Al A,  FeJO,, 
and  CaO  high. 
FeO,  MgO  and 
alkalies  low. 

Not  fresh. 


AlA  »HKh? 


Not  freflh. 


AlA  high. 
Not  fresh. 
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No.       j     SiO,    I    AlA   ' 


1 
D2.  V 

2 

D4.  V 
3 

IM.  V 
4 
02.  V 

5 

D3.  V 

6 
D8.  V 


52. 06  i    23. 13 


Fe,0,  ,     FeO      MgO     CaO  ]  Na,0  I    K,0      H,04    H,0-    CO,     TiO,     Pfi^  '  MnO      Sum 

1  I  ,  1  '  I  ■•  . 


8.52  1       1.75  ,  2.24 

i  ! 


7 

D3.V 

B 

D3.V 

9 

D3.  V 

10 

D3.V 

11 

D8.V 

12 

D3.  V 

13 
D3.  V 

14 
D3.  V 

15 
D3.  V 

16 
D3.V 


3.30       5.37  I     3.10         1.17 


43.49  1     15.43         8.52 


50.43 


i  44. 


16 


25.04         .3.48 


12. 96         8. 07 


I 


n.  (1.      3.63     8.36  (12.77)  4.49  ;  '  3.31 


11.  d.      4.51     7.49       5.17  '.     1.08         2.61 


0.16     0.20    trat'e     101.  (X) 

i  ' 


100.  (H) 


Sp.  fsr. 


I 
56.32  I    17.07  :      3.U 


3.10   10.83 


6.0:^     2.05 


12.26       1.92       0.72         2.41 


0.46 


6.53       2.24  ;     4.03 


56.07  I     16.  .31         1.64         8.39     3.04     5.94 


55.11  j     16.07         3.04         8.46  '  3.10  '  6.46 


55.08 


j  52.71 


52.16 


51.94 


17.52         2.11  j      6.17  .  2.41  '  6.19 


14.41         2.22         8.03     5.11    11.06 


15.03         3.17         8.42     4.69   10.07 


14.78 


I  I 

2.  94         9. 13  ;  2. 6:^     8. 51 


i  48. 51        14. 56 


1.22  '    5.27 


1.58  I    5.07 


1.37 


1.34 


2.38 


2.08 


4.32 


2.04  ! 


1.17 


0.89 


4.03 


2.55  I       1.01 


3.21  '       8.19  ;  4.12    10.69       2.15 


51.24       15.26  I       3.70;       8.48     4.  (H     7.63        1.08 

% 


50.19 


1 M9. 34 


16.86         2.12         7.32     3.66   11.40       2.11 


18.99  ;       3.11         6.07  ,  3.51      7.89       1.89 


!^  49. 


23       15.04  1       1.39         9.03     8.02   13.58       1.07 


2.47 


5.33 


4.24 


2.85 


3.78 


6.03 


1.54 


0.72 


2.12 


2.80  ; 


5.29 


1.17 


1.98 


0.93 


2.06  ;  i.o:^ 


0.93 


99.71 


99.98  ;  2.965 


0.92 


0.75 


1.02 


0.13  '  100.48      2.492 

I 


0. 14     100. 09  ■  2.  552 


100.53  I  2.546 


0.10 


100.32 


1.47  ;  0.12     100.03 


2.492 


2.  816 


1.15     0.24     1(K).50     2.749 


0.62     0.17  ;  100.25 


0.95     0.16  I    99.58  \  2.726 


0.58  ,  0.12  I  100.27  | 


1.39     0.21  I  100.21 


2.708 


1.31   ;  0.26  '  100.38     2.562 


0.17 


0.37      100.37 
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loclu^ive. 


Locality* 


AimlysL 


*l  Cerro  d<*  las  Virgenep, 
I      Lower  i'alifomiii, 
I      Mexico* 


Sto.  CniZt  Eio  de 
Janeiro,  BnixiL 


Jiksrer, 


Xot  fftated. 


ClenTiain^  n.  Cluny^         ,  Not  8tate<i. 
France, 


Dobemberg,  Tetachen,      H,  ViohL 

Bohemia. 


H^tilto,  n.  Lalce 


Montalto,  n.  Lake 
Bobena^  Italy. 


Montalto,  tt.  Lake 
Bobena,  Italy. 


MonUlto,  u.  Lake 
Bolaena,  Italy. 


Canon  ica,  Oirieto, 
Italy. 


Monte  fiim^izio,  Lake 
Bolsena,  Italy. 


Fosse  Pantacciano, 
Lake  Bblsena,  Italy. 


Fosse  Pantacciane, 
I^ake  Bolsena,  Italy. 


Toscanella,  n.  Lake 
Bolsena,  Italy. 


San  Magne,  W.  of  Lake 
Bolsena,  Italy. 


Gracioli,  Lake  Bolsena, 
Italy. 


I  Menteiia.scone,  Lake 
I      Bolsena,  Italy. 


Lt  Ri(!cianU. 


L.  Rict*iar(li» 


L.  RUsciardi. 


L.  Riceiardi. 


L.  RiceJardt. 


L.  Ricciardi. 


I-..  Riccriardi. 


L.  Ricciardi. 


L.  Ricciardi. 


L.  Ricciardi. 


L.  Ricciardi. 


L.  Ricciardi. 


Reference, 


K.  w  Chnistchoff, 
T.  M.  P.  M., 

VI,  p.  168,  18S5, 


K.  fltij^aak, 

N.  J.  isn, 

U,  |>.  152. 

Michel  iA'W  and  L^croix, 
B.  Serv.  {.te.  G.  Fr, 

VII,  No.  45,  p.  9,  um. 

J.  E.  Hitm-h, 
T.  M,  P.  ^I., 
XIV,  p.  Ill,  18W. 


a  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  115, 


a  Klein, 
Sh.  Berl.  Akad., 
1&H8,  p.  115. 


C.  Klein, 
Sb.  Berl  Akad,, 
18K8,  p.  115. 


C\  Klein, 
Bb.  Berl.  Akad.. 
188S,  p.  115. 


C.  Klein, 
8b.  Berl.  Akad., 

18g8,  p.  108* 


C.  Klinn, 
Sb.  Berl.  Akad., 
!       1888,  p.  106. 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  111. 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  108. 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  106. 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  108. 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  119. 


C.  Klein, 
Sb.  Berl.  Akad. 
1888,  p.  111. 


Author's  name. 


Leucitophyre. 


1 


Leucite-U^phri  te. 


Ijeuci>tephrit%!. 


Leudte^bAAan  iie. 


I^uc]  te-basani  te. 


Leitci  te-  baaan  i  te. 


Leiiciti^-ljaaan  i  te. 


Ix'^ucite-basani  te. 


Lend  lite. 


J>ucite'tephrite. 


Leucite-basanite. 


Leucitite. 


Leucite-tephrite. 


Leucite-tephrite. 


Leucite-tephrite 
tuff. 


Leucite-basanite. 


Remarks. 


AljC>3  high. 
M(t*J  low. 
Alkalies  inter- 

chanijed? 
Mean  of  2  anals. 

Aikalieei  by  ciif- 
ference. ' 


AlA>i»H. 
Alkal]&j4i  low. 


Alkalies  low. 

I^ucite-basalt  in 
T.  M,  P.  M., 
XV,  p.  255, 

Alkalies  low. 

Also  in  N.  J.  B. 
B.,  VI,  p.  28, 

18H9. 

Alkalies  tow. 

I  Also  in  N.  J.  B. 
'  B.,  VI,  p.  28, 
I       18S^, 

I  Alkalies  tow. 
I  Also  in  N.  J.  B. 
B.,  VI,  p.  28, 

1889. 

Alkalies  low. 
Also  in  N.  J.  B. 

B.,  VI,  p,  28, 

1889. 

Alkaliei  tow. 
Also  in  N.  J.  B. 

B.,  VI,  p.  20, 

1889. 

I  Alkalief}  k>w. 
I  Also  in  N.  J.  B. 
I      B.,  VI,  p.  19, 
1889. 

Alkalies  low. 
Also  in  N.  J.  B. 

B.,  VI,  p.  23, 

1889. 

Alkalies  low. 
Also  in  N.  J.  B. 

B.,  VI,  p.  20, 

1889. 

Alkalies  low. 
Also  in  N.  J.  B. 

B.,  VI,  p.  19, 

1889. 

Alkalies  low. 
i  Also  in  N.  J.  B. 
B.,  VI,  p.  20, 
1889. 

Alkalies  low. 
Also  in  N.  J.  B. 
I      B.,  VI,  p.  32, 

I      1889. 

Alkalies  lew. 
Also  in  N.  J.  B. 

B.,  VI,  p.  23, 

1889. 
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No. 


17 

D3.V 

18 

D3.V 

19 

D8.V 

20 

D8.V 

21 

D3.V 

22 

D3.V 

23 

D3.V 

24 

D8.V 

25 

D4.V 

26 

D8.  V 

27 

D4.V 

28 

IM.  V 

29 

04.  V 

D4.V 

31 

C«.  V 

32 

C8.V 

33 

D4-V 

34 

D4.V 


SiO,    I   A1,0,    ,    Fe,0,        FeO     '  MgO    CaO     Na^O  i    K,0    ,  H,0^    H,0-     CO.. 

!  ■ I I I i 


TiO,  :  P2O5    MnO      Sum      Sp.  gr. 


I  49. 18 


48.84 


47.61 


49. 03 


48.75 


48.30 


48.28 


\\  48.09 


51.42 


16.07         1.17  '      8.94  1  5.43  .13.26       1.25  I     2.07         1.62 


15.45  I      2.78         9.62     5.37  .13.29       1.24  |     1.8,3         0.72 


17.38         2.03         7.24     6.2115.61       0.86,     LSI  0.64  i 


16.07  I       1.76 


16.03  '      1.83 


10.  a5 


3.94   12.04 


10.12  I  4.02   11.72 


1  1 

15.07  I      1.53  !      9.18  I  7.48   13.95 


1.73  I     3.(H5 


1.89  :     2.94 


16. 51         3. 07         7. 62 


13.60  :      2.52  I      9.:^ 

i 


4.03   12.50 


0.94 


0.86 


1.  73 


1.38 


1.39 


1.78 


6.75   13.05  I     1.41 


48.38 


18. 57         n.  a.  i      8. 47     0. 48  1  2.  74     10.  38 


1.  84         3. 51 


3. 07         1. 62 


6. 42         0.  88 


19.03!      n.d.        10.57  I  1.13  1  5.69  ,    4.40       8.65,      0.64 


•I 


I  i  47. 50       28. 38 


21.49 


ll  46.85 


46.59  I     27.12 


I  ! 


46.57  I     19.86 


3.68  ■      n.d.  '  1.36     5.03      trace 


5. 21  i       n.  d.     0. 96     8. 54      trat^e 


5.  m        n.  d.  '  0. 53  I  4.  76  ;    trat-e 


n.d.         8.97  I  1.82  ,10.38       3.13 


4.60         6.00  '  3.40 


4. 68         8. 10     3.  80 


2. 04         8. 90     3. 90 


7.48         1.29 


45. 93  I     18.  27         n.  d.         9. 39  ^  4. 41  llO.  98  ]     3. 99       6. 28         0.  8:^ 


45.711     17.90  1      n.d.'      9.69     3.87   10.56  1    4.85,     5.21         1.82 


'1       i        '■ 

\  45.02  I    22.57  .    


;y  46.15       23.19         6.42        n.  d.      2.25     8.52  I    trace       3.01         5.50     4.90 


0.41      0.42     100.30 


I 


0.22     0.:«     100. 2<) 


0.61     0.21      100.21      2.731 


I  0.27 


0. 44      100. 34 


0.  31      0.  42      100. 04 


0.  47     0.  29     100.  72 


1.71     0.16     100.09  I  2.769 


0. 41     0. 10       99. 98  :  2.  762 


0.14    trace     100. 2:^     2.49     ! 


0.15     0.:^^    trace     100.61   ;  2.67 


trace  !    99. 95  j  2.  35 

j 
trace       99.63  |  2. 16     I 


trace     100. 67 


I  t 


2.02 


0. 44  ,  0. 93     100.  87      2.  67 


0. 09     0.  39  !  0. 06  I  100. 62  1  2.  62 


trace     0. 34  !  0. 54     100. 61      2.  78     ' 


0.40  'trace     100.69  j  2.83 


trace 


99.94      2.33 
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468 


Inclusive. 


Locality. 


Analyst. 


so,        0.48         Montefiascone,  Lake  L.  Ricciardi. 

\  !      Bolsena,  Italy. 


SO,  0.66 


SO.  0.67 


SOs  0.62 


SO,  0.73 


R.  R.  tunnel,  Montefias-  ,  L.  Ricciardi. 
cone,  Lake  Bolsena. 


Montefiascone,  Lake  L.  Ricciardi. 

Bolsena,  Italy.  ' 


Sassi  Lanciati,  Lake  L.  Ricciardi. 

Bolsena,  Italy. 


Sassi  Lanciati,  Lake  L.  Ricciardi. 

Bolsena,  Italy.  ' 


Monte  Jugo,  Lake  Bol-  '  L.  Riccianli. 
sena,  Italy.  | 


Santa  Trinita,  Orvieto,    I  L.  Ricciardi. 
Italy.  ! 


Valentano,  Lake 
Bolsena,  Italy. 


Tavolato,  Alban  Hills, 
Italy. 


sOa         1.64       1  Lajro  di  Neini,  Alban 
Hills,  Italy. 


CrsOj      trace      1  Via  Ardeatina,  Alban 


I      Hills,  Italy. 


I 


L.  Ricciardi. 


G.  Aichino. 


G.  Aichino. 


Trottarelli. 


Cr^Oa      trace        Casale  Caffarella,  Alban  i  Trpttarelli. 
I      Hills,  Italy.  < 


Cr^s      trace      I  Alban  Hills,  Italy.  i  Trottarelli. 


I  Rocca  di  Papa,  Alban        G.  Aichino. 
I      Hills,  Italy. 


SO3  trace 


HO:,  0. 12 


Cr,0,       trace 


Rocca  di  Papa,  Alban 
Hills,  Italy. 


Rocca  di  Papa,  Alban 
Hills,  Italy. 


Rocca  di  Papa,  Alban 
Hills,  Italy. 


G.  Aichino. 


G.  Aichino. 


G.  Aichino. 


Reference. 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  108. 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  108. 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  111. 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  108. 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  108. 


I 


Cava  di  San  Paolo,  !  Trottarelli. 

Alban  Hills,  Italy.       | 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  108. 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  106. 


C.  Klein, 
Sb.  Berl.  Akad., 
1888,  p.  111. 


V.  Sabatini, 
Mem.  Cta.  G.  Ital., 
X,  p.  164,  1900. 

V.  Sabatini, 
Mem.  Cta.  G.  Ital., 
X,  p.  164,  1900. 

A.  Verri, 
B.  Soc.  G.  Ital., 
XII,  p.  72,  1893. 

A.  Verri, 

B.  Soc.  G.  Ital., 
XII,  p.  54,  1893. 

A.  Verri, 
B.  Soc.  G,  Ital., 
XII,  p.  60,  1893. 

V.  Sabatini, 
Mem.  Cta.  G.  Ital., 
X,  p.  163,  1900. 


V.  Salmtini, 
Mem.  Cta.  G.  Ital., 
X,  p.  163,  1900. 

V.  Sabatini, 
Mem.  Cta.  G.  Ital., 
X,  p.  163,  1900. 

V.  Sabatini, 
Mem.  Cta.  G.  Ital., 
X,  p.  163,  1900. 

A.  Verri, 
B.  Soc.  G.,  Ital., 
XII,  p.  53,  1893. 


Author's  name. 
Leucitite. 

Leucitite. 

Leucite-basanite. 

Leucitite. 

Leucitite. 


Remarks. 


T 


Leucitite. 


Leucite-tephrite. 


Leucite-bananite. 


Leucite-tephrite 
(with  haiiyne). 


Leucite-tephrite 
(with  haiiyne). 


Leucitite-tuff. 
Leucitite- tuff. 
Leucitite-tuff. 
Leucitite. 

•*Sperone." 
"Sperone." 
Leucitite. 
Leucitite  tuff. 


Alkalies  low. 
Also  in  N.  J.  B. 
B.,  VI,  p.  20. 

1889. 

Alkalies  low. 
Also  in  N.  J.  B. 
B.,  VI,  p.  20, 

1889. 

Alkalies  low. 
Also  in  N.  J.  B. 
B.,  VI,  p.  23, 

1889. 

Alkalies  low. 
Also  in  N.  J.  B. 

B.,  VI,  p.  20, 

1889. 

Alkalies  low. 
Also  in  N.  J.  B. 
B.,  VI,  p.  20, 

1889. 

Alkalies  low. 
Also  in  N.  J.  B. 
B.,  VI,  p.  20, 

1889. 

Alkalies  low. 
Also  in  N.  J.  B. 

B.,  VI,  p.  19, 

1889. 


Alkalies  low. 
!  Also  in  N.  J.  B. 
i      B.,VI,  p.  23, 
1889. 

:  AlA  high. 
MgO  low . 
Dried  at  110°. 

AlA  high. 
MgO  low. 
Dried  at  110*>. 

AlA  high? 


Not  fresh. 
Drietl  at  110°. 
AlA  high. 
MgO  low. 

Dried  at  110°. 
Not  fresh. 


Dried  at  110°. 
Not  fresh. 


Dried  at  110°, 


AlA  high. 
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No. 

SiO, 

AlA 

18.09 

Fe,0,   ' 

t 

4.52 

FeO 

MgO 

CaO 

Na,0  1 

K,0 
7.24 

H,0^    H,0-l  CO, 

1 

TiO, 

P.Os 

MnO 

Sum 

Sp.  gr. 

35 

B4.  V 

59. 92 

n.  (1. 

1 
0.44  '  2.19 

6.23 

'1 

1 

99.80 

36 

1 

C4.  V 

OT                                      1 

18.17 

9.23 

n.  (1. 

3.74     8.65 

3. 93 

7.15 

0.94 

i 

1 

1 

1 
trace  ; 

99.06 

2.  723 

I 

D4.  V 

I  51.38 

26.  .35 

n.  d. 

6.03 

9.09 

4.76 

3. :« 

n.  d. 

100.93 

1 

1 

1 

38 

A4.  IV 

47. 13 

14.47 

13. 56 

n.  d. 

4.16 

9.00 

0.81   ; 

8.00 

2.94 

1 

100.07  1 

39 

B4.  V 

i  47.  31 

18. 51 

14.  56 

n.  d. 

2.28 

7.57 

0.98 

6.14 

2.31 

i  0.55 

1                 i 

'  100.21   '   2.910 

40 

B4.  V              i 

I  46.43 

15.99 

*  15. 04 

n.  d. 

1.74 

9.27 

1 

0.51   i     6.93 

1 

1 
YNOPHYRE, 

3.20 

0.73 

1     99.84 

1 

2.890 

HAU 

ETC. 

1 
D4.  V 

54.00 

24.10 

8.a5 

n.  d. 

2.35  '  4.65 

5.60 

1.58 

n.  d.  I 

'  101.23 

1 

2 

D4.  V 

53.60 

22.57 

6.78 

n.  d. 

3.92  1  5.80 

1 
5.11 

1 

4.01 

1 
n.  d. 

1  101.  79 

1 

3 

D4.  V 

53.20 

24.16 

7.07 

n.  d. 

1 
2.  20     6.  38 

1 

1 

4.44  1 

3.21 

n.  d.  1 

'  100.16 

4 
D4.V 

53.00 

22. 63 

7.50 

n.  d. 

2.47 

7.14 

1 
1 

1.72  , 

1 

5.89 

n.  d. 

i  100.60 

1 

6 

D4.  V 

52.80 

21.95 

10.96 

n.  d. 

3.06 

7.a5 

4.37  i 

1 

2.:^ 

n.  d. 

1         1         ; 

102.58 

6 

D2.V 

i  54.48 

21.67 

1.21 

2.77 

1.44 

5.05 

1 

7.43 ; 

1 

4.65 

2.66 

1         1 

0. 38  '  trace  [ 

102.02 

1 

7 
B3.IV 

47.00 

17.86 

4.85 

4.02 

1.10 

5.30 

6.84  i 

1 

4.55 

1.53 

1.10 

1 
4.80    trace     0.32  ;  1.25 

1 

100. 52     2.  492 

8 
D3.  V 

47.  71 

9.37 

5.31 

9.53 

7.06 

15. 13 

2.21 

1.01 

0.41 

;  trace  ,  0. 81 

1            1 

1            1 

100.  67     2.  992 
26- 

9 
D4.  V 

i  46.72 

19.50 

3. 03 

5.02 

.« 

16.28 

2.09 

1.24 

1.13 

i 

1  0.  73  !  0.  37 

i 
1 

i 

100. 52     3. 012 
26° 

10 
D8.  V 

[45.37 

14.11 

5.06 

1 

7.08 

7.56 

17.11 

l.:i4 

0.62 

0.65 

1             ! 

0.  28  1  0.  26  '  100.  74  1  2. 574 
1                1     26«> 

11 
D3.  V 

42.  78 

11.07 

1     17.07 

1 

5.51 

4.23 

12.57 

1 
1.11  , 

0.72 

4.02 

'.                1 

0.  31  I  0. 42  !  100.  33  [ 

'            1                1 

12 
D3.  V 

i  42.63 

18.91 

5.06 

9.16 

3.60 

12.11 

2.66  1 

1.35 

2.12 

1      '      1 

I  0.;W  1  0.:^  '  100.37     2.538 
26^* 

13 
D3.  V 

42.16 

16.25 

3. 02 

9.03 

3.11 

10.05 

2.13 

7.06 

2.13 

0.26 

0.72 

I 

100.03 

1 

2.615 
26° 
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Inclusive.       ' 

1- 


Locality. 


Analyst. 


Reference. 


Ajithor's  name. 


Remarks. 


Lava  of  Oct,  1822,  Mt    I  A.  Lagorio. 
Vesuvius,  Italy.  i 


a  trace     \  Mt  Vesuvius,  Italy. 


Volcanello,  ^Eolian. 
Islands,  Italy. 


Pangkadjene,  South 
Celebes. 


El  Capitan,  Canbeligo 
Count V,  New  South 
Wales! 

Byrock,  New  South 
Wales. 


A.  Lagorio. 


A.  Lagorio, 
T.  M.  P.  M., 
VIII,  p.  475,  1887. 

I  A.  Lagorio, 
T.  M.  P.  M., 
VIII,  p.  486,  1887. 


H.  Bi»ck8tr6m.  H.  BackHtroin, 

,      G.  F.  F., 


W.  Bruhns. 


I 


XVIII,  p.  159,  1896. 

H.  Bucking, 

Ber.  Nf.  Ges.  Freib., 
XI,  p.  83,  1899. 


J.  C.  H.  Mingaye.  i  David  and  Anderson, 
I      Rec.  G.  S.  N.  S.  \V., 
I,  p.  156,  1890. 

J.  C.  H.  Mingaye.    David  and  Anderson, 
I      Rec.  G.  S.  N.  S.  W., 
I,  p.  156,  1890. 

I 


Obsidian. 


Leucite-tephrite. 


Leucite-basanite. 


Biotite-leucite- 
basalt. 


Leucite- basalt 


Leucite-basalt 


HAUYNOPHYRE,  ETC. 


Aiguille  de  Giiery,  Mt. 
3ore,  Auvergne. 

E.  Bonjean. 

E.  Bonjean, 
C   R 
CXXVIII,  p.  1097,  1899. 

Hauyne-tephrite. 

Not  fresh. 

80, 

trace 

La  Quenille,  Mt.  Dore, 
Auvergne. 

E.  Bonjean. 

E.  Bonjean, 
C.  R., 
CXXVIII,  p.  1097,  1899. 

Hauyne-tephrite. 

1 

SO, 

0.50 

R6c  Blanc,  Mt  Dore, 
Auvergne. 

E.  Bonjean. 

E.  Bonjean, 
C.  R., 
CXXVIII,  p.  1097,  1899. 

Hauyne-tephrite. 

1 

SO, 

0.25 

Roc  Blanc?  Mt.  Dore, 
Auvergne. 

E.  Bonjean. 

E.  Bonjean, 
C  R 
CXxVlII,  p.  1097,  1899. 

Hauyne-tephrite. 

1  Not  fresh. 

Roc  Blanc?  Mt.  Dore, 
Auvergne. 

Vj.  Bonjean. 

E.  Bonjean, 
C   R 
CXXVIII,  p.  1097,  1899. 

Hauyne-tephrite. 

80, 

CI 

0.21 
0.07 

Hohenstein,  Bohemia. 

R.  Pfohl. 

J.  E.  Hibech, 
T.  M.  P.  M., 
XIX,  p.  82,  1900. 

So<iante-tephrite. 

CI 

trace 

Konigsbachthal, 
Bohemia. 

F.  Hanusch. 

J.  E.  Hibech, 
T.  M.  P.  M., 
XIX,  p.  76,  1900. 

Sodalite-porphyry. 

CI  low. 

SO, 

2.12 

Summit,  Mte.  Vulture, 
Italy. 

L.  Ricciardi. 

L.  Ricciardi, 
Gazz.  Chim.  Ital., 
XVII,  p.  (7),  1887. 

Lava. 

Alkalies  low. 

Mte.  Vulture,  Italy. 

L.  Ricciardi. 

L.  Ricciardi, 
Gazz.  Chim.  Ital., 
XVII,  p.  (5),  1887. 

Lava. 

Alkalies  low. 

80, 

1.30 

Mte.  Vulture,  Italy. 

L.  Ricciardi. 

L.  Ricciardi, 
Gazz.  Chim.  Ital., 
XVII,  p.  (6),  1887. 

Lava. 

Alkalies  low. 

80, 

0.62 

Mte.  Vulture,  Italy. 

L.  Ricciardi. 

L.  Ricciardi, 
Gazz.  Chim.  Ital., 
XVII,  p.  (7),  1887. 

** Oolitic  rock" 
(lava). 

Alkalies  low. 

SO, 

2.07 

Mem,  Mte.  Vulture, 
Italy. 

L.  Ricciardi. 

L.  Ricciardi, 
Gazz.  Chim.  Ital., 
XVII,  p.  (10),  1887. 

Hauynophyre. 

Alkalies  low. 

80, 

4.11 

Melfi,  Mte.  Vulture, 
Italy. 

L.  Ricciardi. 

L.  Ricciardi, 
Gazz.  Chim.  Ital., 
XVII,  p.  (9),  1887. 

Hauynophyre. 

Alkalies? 

14128— No.  14—03 30 
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^o.       ,    SiO, 


A1,0,   I   Fe,0, 


1  I 

\  41.77       14.  a5  I      4. 
D3.V  J  I 


21 


15 
D3.  V 

1« 

D3.  V 


FeO      MgO    CaO     Na,0      K.O    |  H,0-f   HjO- 


I  I 

'   CO,  I  TiO, 


39.74       19.27         6.07 


36.35  !    12.37  !      5.26 


11.03     3.40  12.52       6.23,     1.38  1       1.80 


13.11     4.18   19.11       3.12       0.a3         0.50 


11.71      7.46   16.82       2.07       1.38  1       4.11 


PA 


MnO 


trace     1.23 


Sum     '  Sp.  irr. 


100.27 


0.41  I  0.63  ;  101.03  I  2,(i:^ 
0. 63  i  0. 42     100.  80  I  2.  840 


IJOLITE,  ETC. 


1 

D4.  V 
2 

D2.  V 
3 

m.  V 


45. 18       23.  31 


46.63       15.03 


42.  79       19.  89 


6.11  1  n.  d.  I  1.45  4.62  !  11.17  i  5.95  1      1.14 

;         '  :               ' 

I        I  I  ■       : 

5.91   i  5.09  I  3.47  11.23  I  8.16  I  1.96  '      0.35 


I 


4.39 


2.33     1.87   11.76 


9.31 


1.67 


0.99 


1.12 


1.70 


98.93 


I 


trace       98. 95 


1.70  I  0.41       98.81  I 


MELILITE  ROCKS. 


1 

:^5. 91 

A3.  Ill              j 

2 

35.  25 

B3.  IV              J 

1 

( 

33. 10 

C3.  V                I 

1 

^  35.54 

B2.  Ill    -        ) 

'           1 

33.  87 

A2.II               1 

1 

6               ! 

1 

1 
30.69 

A2.  II 

7         ; 

29.  25  i 

A2.  II 

8 

24. 19  1 

C2.  IV 

1 

33.  89 

B4.  V              1 

1 

10                1 

43.  36 

D4.  V.             1 

1 

11.51 


6.10 


7.88 


11.72 


15.25 


10.48 


8.80 


2.35         5.38   17.54    13.57       1.75!     2.87 


I 
8. 53         5. 60   20. 40     7.  40       0.  70  '     2.  88 


9.40 


0. 23  I  n.  d.  '  .  100.  51 

i  I 


10. 15 


2.25 


16.71 


5.86 


2.37 


5.76 


3.92 


I 
12. 00  I      6. 45 


9.93       15.63 


9.37  '      8.88 


1.48   13.42  ,  5.25 


5.99   13.56 


5.15   12.52 


15.83 


0.23  ,0.29  17.85  I  2.90 


1.91  I     2.24         1.67 


14.43       1.41 


7.47 


5.42 


11.10  ll3.  25       1.41 


17.66  ,17.86 


1 


0.7: 


9.32   14.07 


n.d.    16.14 


17.37       1.99 


1.02         2.47 


4.  30     2. 03  !  0. 32 


8.64 


2. 12  I  0. 99 


9\K  26 


99.11 


100.97 


3.052 


0.  32     100.  3«3     3. 0:33 


1.82         2.88     ■  8.21  ,  5.52 


2. 45         2. 61 


I 


6.00  ;  2.54 


0.64     0.55       99.78 


2.86    trace  ,  100.14 
I  (UX).04) 

i  I 


3. 06  I      5. 16     2. 77    trace  ;  3. 96    trac^     101. 16     3. 15 


15.19       2.86  I    n.d.         2.90  I  L41  '  0.64  i  1.41 


n.d.    10.42   15.38       1.49  ,     3.21         6.66 


trace 


trace     100.00 


98. 
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Inclusive. 


Locality. 


Analyst. 


Referen(*e. 


Author'8  name. 


Hemarkn. 


80a      2.65  Mte.  Vulture,  Italy.         I  L.  Ricciardi.  i  L.  Riccianli, 

I  ,      Gazz.  Chim.  Ital., 

I  XVII,  p.  (81.  1887. 


Tuff. 


Alkalies? 


so,      8.26        '  Melfi,  Mte.  Vulture, 
Italy. 

I 
SO3      2.12        ,  >ite.  Vulture,  Italy. 


L.  Ricciardi 


L.  Ricciardi. 


L.  Ricciardi, 
Gazz.  Chim.  Ital., 
XVII,  p.  (9),  1887. 

L.  Ricciardi, 
Gazz.  Chim.  Ital., 
XVII,  p.  (6),  1887. 


Hauynophyre.  Alkalies  low. 


I 


Laya. 


Alkalies  low. 


IJOLITE,  ETC. 

Beemeryille,  Sussex 
County,  New  Jersey. 

F.  \V.  Love?            ,  J.  F.  Kemp, 

Tr.  N.  Y.  Ac.  Sci., 
XI,  p.  67,  1892. 

Nephelite-porphyry 
( Sussex  ite). 

■ 

Kaljokthal,  Kola, 
Fmland. 

H.  Berghell.              V.  Hackman, 
Fennia, 
XI,  No.  2,  p.  185,  1894. 

Ijolite. 

liwaara.  Kola,  Finland. 

H.  Benrhell.              Ramsav  and  Berchell, 
•        (i.  F.  F., 

XIII,  p.  302,  1891. 

Ijolite. 

MELILITE  ROCKS. 

St.  Anne  de  Belleyue, 
i      n.  Montreal,  Canada. 

P.  H.  leRos-          '  F.D.Adams, 
signol.                 1      A.  J.  S., 

1       XLllI,  p.  271,  1892. 

Alnoite. 

Not  fre.«h. 

1  Manheim,  Herkimer 
County,  New  York. 

C.  H.  Smyth,  jr.     •  (\  H.  Smvth,  jr., 
1       B.  G.  S.  A., 
■       IX,  p.  262,  1898. 

Alnoite. 

Not  fresh. 

;  Manheim,  Herkimer 
'      County,  New  York. 

■1 

C.  H.  Smvth,  jr.     1  C.  H.  Smvth,  jr., 
'       B.  G.  S.  A., 
1      JX,  p.  262,  1898. 

Alnoite. 

Much  weath- 
ered. 

1  Naversdale,  Orkney 
Island?*. 

J.  S.  Flett. 

J.  S.  Flett, 
Tr.  R.  Soc.  Eilinb., 
XXXIX,  pt.  4,  p.  897,  1900. 

Alnoite. 

Not  fresh. 

j  Long  Geo,  Holm, 
1      Orkney  Islands. 

J.  S.  Flett. 

J.  S.  Flett, 
Tr.  R.  Soc.  Edinb., 
XXXIX,  pt.  4,  p.  898,  1900. 

Melilite- 
monchiquite. 

Not  fresh. 

j  Storkalfven,  RcmIo, 
Sweilen. 

11.  Santesson. 

P.  J.  Holmquist, 
Afh.  Sver.  G.  Und., 
No.  181,  p.  86,1899. 

Alnoite. 

Not  fresh. 
Dried  at  110°. 

!  Norrwik,  Alno, 
Swe<ien. 

N.  Sahllx>m.             N.  Sahlbom, 
N.  J.,  1897, 
II,  p.  100. 

AlnOite. 

Not  fresh. 
0.25F(calc.). 
omitted. 

CI           o.g           Stomaset,  Alno, 
Cr^O,       trace      ;       Sweden. 

F.  Berwerth.            Raimann  and  Berwerth, 

Ann.  K.  K.  Nh.  Hof.  Mus., 
I       X,  p.  76,  1895. 

Alnoite. 

Not  fresh. 
Dried  at  130°. 

S            trace         Hochbohl,  Owen, 
Cr,03       trace      |       Wurteml,erg. 

1 

J.  Meyer.                '  A.  Stelzner, 
1       N.  J.  B.  B., 

'       IL  p.  398,  1883. 

Melilite-basalt. 

Not  fresh. 
Calc.  from  Sol. 
and  Insol. 

Mte.  Terminillo, 
Rieti,  Italy. 

L.  Brugnatelli. 

L.  Brugnatelli, 
B.  Com.  G.  Ital., 
XIV,  p.  318,  1883. 

Melilite-pyroxene 
rock. 
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No. 

SiO, 

AiA 

FeA 

1             r 
FeO      MgO  1  CaO 

Na,()  1    K,0 

H,0-f  'h,0- 

CO, 

TiO,  !  P.Os  ;  MnO      Sum       Sp.  gr. 

1 

;            ^                             I 

36.80 

4.16 

n.d. 

8.33   25.98  ;  8.63 

0.17       2.48 

6.93  1  0.51 

2.95 

1.26     0.47  ;  0.13     100.22 

A2.  II. 

2 

[  44.  47 

10.97 

n.d. 

13. 08  ;  6.  24  ll2.  66 

1 

;     4.58  1     1.68 

2.27 

none 

3.56 

i 

,  trace  ;  101.  70 

D4.  V 

1 

i 

I               ! 

3 

43.  3:^ 

11.06 

n.d. 

15.25  '  6.24  ,12.66 

4.58  '     1.68 

1.43 

none 

4.63 

1  trace     100.  86  ! 

B4.V     ; 

1                ! 

!                    1 

1 
4 

1 
1 

1 
I 

42.  61 

11.55 

n.d. 

12.27   12.10  ;i3.43 

1     1.06  ,     2.80 

4.  as 

100.15  ! 

B4.  V 

'             ' 

! 

5 

40. 48 

8.93 

20. 05 

1 
n.d.  ill.  12  ;i3.03 

2.a5  ,     1.26 

3.  37 

100.  29  1  2.  931 

B4.V              1 

1 

1                i 

6                      1 

42.  30 

12.74 

10.60 

n.  d.    12.74  13.01 

i     2.65       0.94 

2.54 

1.51 

99.03  ! 

C4.  V 

7 

1 

1 
1 

;    '    ,      i      ! 

39.  07 

13.  70 

20.92 

n.  d.  i  6.  90  !lO.  04 

2.68 

3.53 

2.46 

0.21 

0.52  1  0.55 

100.  89  1 

B4.  V              1 

1 

;      1 

1 

8                 1 

53. 92 

17.98 

n.  d. 

4.88  ;  4.57      7.59 

1 
3.92  1     1.14 

4.64 

1 
98.64  1 

D4.  V              , 

' 

1 

1 

9 

39.  32 

17.53 

3.07 

1 

9.12  ;  8.00  110.  .3« 

2.  44       2. 04 

5. 10 

2.20 

99.20 

B3.  IV 

1 

>                    1 

; 

PYROXENITE. 

1 

1                     1 

1 

43. :« 

29.75 

5.61 

n.  d.      2.03    12.46 

trace  ,     5.93 

0.  73 

, 

99.86 

D4.  V              j 

1 

1 

1 

54.12 

7.91 

n.  d. 

12.87    16.64  '  6.21 

0.44        1.19 

n.d. 

99.  38 

3.30 

B4.  IV             1 

! 

i 

1 

'           1 

46.86 

9.80 

16.35 

n.  d.    18.08     9.57 

! 

trace  |    trace 

0.67 

'  101.  ;w 

3. 333 

C4.  V 

1 

1 

1 

PERIDOTITE. 

1 
1 

1 

20.  85 

5.  55 

45. 

62             16.  45  '  0.  73 

n.  d.  '    n.  d. 

n.d. 

1 
1 

9.9:^    trac-e 

99.69 

D4.V 

1 

1 

i 
2 

1 
1 

37.  44 

28.  m 

11.92 

n.   d.       1.97  1  5.45 

0.97  1     1.02 

12.67 

1 

100.04 

1)4.  V               ' 

1 

1 
1 

1 

: 

3 

;i3.  80 

6.84 

12.26 

11.   d.     21.38  1  9.50 

n.   d.  1    n.  <1. 

15.20 

98.98 

2.  732 

D4.  V 

1 

4 

41.00 

7.58 

5.99 

4.63   23.59  ,10.08 

0.  52      n.  d. 

4.73 

1  3.«2 

trace 

101.  74 

2.989 

•D3.  V 

1 

1 

.i 

1 

5              ! 

1 

'M,  50 

14.37 

2.  8.5 

4.46   21.81 

11.43 

0.51  !     1.50 

7.14 

1 

0.21 

1 
0.77  I 

100.15 

A2.  TI              ! 

■ 

, 
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Inclusive. 

Locality. 

Analyst. 

Reference. 

Author*s  name. 

Remarks. 

|0, 

NIO 
BaO 
SrO 

0.06 
0.96 
0.09 
0.12 
trace 

Syracupe,  New  York. 

H.  N.  Stokes. 

Darton  and  Kemp, 
A.  J.  S., 
XLIX,  p.  4«1,  1895. 

Limburgite. 

Not  fresh. 

Wesenweiler, 
Kaiseretuhl,  Baden. 

A.  Knop. 

A.  Knop, 
Der  Kaiseretuhl, 
Leipzig,  1892,  p.  283. 

Limburgite. 

MgO,  CaO, 
Na,0,  and 
K,0? 

1 

Eichelspitze, 
Kaiserstuhl,  Baden. 

A.  Knop. 

A.  Knop, 
Der  Kaiseretuhl, 
Leipzig,  1892,  p.  28L 

Limburgite. 

MkO,  CaO, 
Na,0,  and 
K,()? 

Limburg, 
Kaiseretuhl,  Baden. 

A.  Knop. 

A.  Knop, 
Der  Kaiseretuhl, 
Leipzig,  1892,  p.  296. 

Limburgite. 

Not  fresh. 
2.11  H.O.     Ig- 

nitea  before 

analysis. 

Kaiseretuhl,  Baden. 

A.  Lagorio. 

A.  Lagorio, 
T.  M.  P.  M., 
Vni,  p.  479,  1887. 

Limburgite. 

Reichenweier,  Voge- 
sen,  Elsass. 

G.  Linck. 

G.  Linck, 
Mt.  Com.  G.-L.  U.  Es., 
I,  p.  60,  1887. 

Limburgite. 

!     so, 

Cl 
F 

0.18 
0.13 
trace 

Pardubic,  Bohemia. 

F.  Kovar. 

F.  Kovar, 
Cf.  G.  Cb., 
I,  p.  514,  1901. 

Limburgite. 

Chichishima,  Bonin 
Islands,  Japan. 

J.  Petersen. 

J.  Petersen, 
Jb.  Hanib.  Wiss.  Anst., 
VIII,  p.  30,  1891. 

Boninite  (bronzite- 
limburgite). 

AlA  high. 

Bendigo,  Victoria, 
Australia. 

A.  W.  Howitt. 

A.  W.  Howitt, 
Cf.  N.  J.,  1894, 
II,  p.  271. 

Limburgite. 

PYROXENITE. 

1 

Rosetown,  West  of 
Stony  Point,  New 
York. 

J.  F.  Kemp? 

J.  F.  Kemp, 
A.  J.  8., 
XXXVI,  p.  2.50,  1888. 

Hornblende-augite 
rock. 

A\/\  high. 
MgO  low. 

Jackass  Creek,  Mon- 
tana. 

G.  P.  Merrill. 

G.  P.  Merrill, 
Pr.  U.  S.  Nat.  Mus., 
XVII,  p.  662,  1895. 

Websterite. 

Pallavaram,  Madras, 
India. 

T.  L.  Walker. 

T.  H.  Holland, 
Mem.  G.  S.  Ind., 
XXVIII,  p.  166,  1900. 

Hyi»erethenite. 

PERIDOTITE. 

s 

trace 

Iron  Mine  Hill,  Cumber- 
land, Rhode  Island. 

T.  Drown. 

M.  E.  Wadsworth, 
Lithol.  Stud., 
1884,  p.  XVI. 

Cuml)erlandite. 

Ithaca,  New  York. 

W^  H.  Morrison. 

J.  F.  Kemp, 
A.  J.  S., 
XLII,  p.  412,  1891. 

Peridotite. 

Not  fresh. 

Manheim,  Herkimer 
County,  New  York. 

C.  W.  Smith,  jr. 

C.  H.  Smvth,  jr., 

A.  J.  8.; 

XLIII,  p.  325,  1892. 

Peridot  ite. 

Not  fresh. 

Pikesville,  Baltimore 
County,  Maryland. 

L.  McCay. 

(t.  H.  Williams, 
B.  U.  S.  G.  S., 
28,  p.  54,  1886. 

Peridotite. 

Feldspathic. 
Not  fresh. 

so, 

0.60 

Marion,  Crittenden 
County,  Kentucky. 

L.  G.  Eakins, 

J.  S.  Diller? 
B.  U.  S.  G.  S., 
148,  p.  94,  1897. 

MicA-peridotite. 

Not  fresh. 
Not  dewritel. 
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No.       I     SiO,    I    A1,0, 


6 

Al.  I 

7 

A2.  II 

8 

A4.  IV 
9 

Al.  I 
10 

D3.  V 
11 

B4.  V 
12 
B4.  V 

13 

Al.  I 

14 
D4.  V 


I  I 


29.81 


15 

1 

B3. 

.V     ( 

16 

c^. 

V 

17 

1 

A4. 

IV      1 

18 

I 

A2. 

u    1 

19 

A4. 

V     1 

20 

1 

D2. 

V 

21 

1 

D3. 

V 

22 

1 

B3. 

IV 

23 

1 

D3. 

V      ll 

1 

24 

D3. 

: 

29.43 


42.71 


37.  :U^ 


2.01 


2.36 


0.70 


4.76 


43.  65         6.  HI 


46.:i5        16.41 


47.41        16.03 


44.81  1.H8 


42.10 


38.6 


37.8 


3.28 


3.; 


9.7 


49. 10  I       8. 48 


38.  :^5  I       7. 03 


Fe,0,   I    FeO 

I 


MgO    CaO     Na,0      K,0   '  H,0-f    H,0-    W,  '  TiO,     PA  !  MnO 


I 


Sum       Sp.  gr.  I 


I 


5. 16  '      4.  35  !32. 41      7.  69       0.  11        0.  20  '       8. 92 

I  I 


n.  d.  ;      9.06  ;31.<U^     6.m       0.78       0.<>5  ;     10.90  5.65     1.48  ■  trace  I  '  100.15  I  2.  eJ97  | 


6. 66     2.  20     0.  35  '  0.  23     100.  86  i  2.  781 


I 


n.  a.  6.83  41.  IH  jn.  d.      n.  d.       n.  <1.  ,       8.  38  ! 

i  '  I.I. 

I 

6.61  6.12  i31.ll      1.19      trace      trace  I     10.37  '  (\*\n    none  1  0.79 


15.94  1       5.14    12.91      4. 8«5       0.43       0.52         7.46 


n.  d.  1      9.91    18.72     6.14      n.  d.       n.  d.         3.01 


2.66:       7f05|5.8l    12.:«       4.47a*-Na,0       2.19 


I  1.12  I 


0. 09     100.  21 


0.06    trace       99.68 


I    I 


I 


1.98 


8.27 


7.6 


4.52   30.91      6.58  0.15 


6.  88  I  0. 15 


98.84 


100.54 


3.10 


3.21 


i  I 

1. 29  !  traie  '    99. 24  i  2. 96 


I 
1.  79  !  none     0.02     0. 13  |  100. 18 


7.73 


I  t 


7. 8     27. 7     I  7. 7        none       0. 2  6. 4 


,  0.70 


I  I 


.3.4     ,       7.0     22.9       4.1         0.8        trace 


14.0 


5.79 


6.82 


n.  d.    20.85   12.90       1.67  ,     0.56         0.23  ' 

I  ■  ■  I 


100.53 


2.82 


99.8    I  3.00 


99.7 


8.68   25.69     0.12       0.40 

I 


39.42         1.62  I       4.70  I       4.73  ':M.  19      1.56  j    n.  d. 


0. 45 


n.  d. 


I 


I 


10.89 


12.29 


8.47 


38.  82  '      0.  39  ;       3.  32  ,  4. 08  ,43.  45  ,  trace  ,  0.  OS  !     0.  09 

I  ;  ' 

41.:35       13.90         8.24;  7.13     8.79    ll.<Ws'  0. 15  |     0.16         5.^5 

I  i  i 

40.65       12.85         4.88 


39.  75  ;     14. 40         7. 58 


39.05  '     13.95  I       8.16 


I 


8.:W   18.  (15     8.05  I     1.:H8  i     0.91  2.70  ' 

I 

12.65       0.81  !     0.28         2.15 


8. 57  I  6. 17 


0.37 


I 

I  trace     100. 15 


;         I 

0. 90     0. 12  !  99. 67  I  2.  73 

!         I         '  : 


I  0. 89     100.  23     2. 86 


1. 13     0. 15 


2.70 


0.22  1 


6.25     8.89  Il4. 02       0.55       0.89'       2.95 


2.30 


6.50 


5.10 


103.41     2.819 
(100.04) 


99.64 


0. 64  1  100.  71  I 


I 


0.71 


0.56 


99.57 


100.36 


/       . 


INFERIOR    ANALYSF^. 
PERIDOTITF.— Continue<l. 


471 


Inclu 

1 
sive. 

0.-28 
0.43 
0.05 

Locality. 

Analyst. 

Reference. 

Author's  name. 

Remarks. 

SO3 

Willard,  Elliott  County, 
Kentucky. 

T.  M.  Chatard. 

J.  S.  Diller, 
A.  J.  S., 
XXXI 1,  p.  125,  1886. 

Peridotite. 

Not  fresh. 

Also  in  B.  U.  S. 
G.  S.  38, 
p.  24,  1887. 

|0. 

7^ 

0.30 
0.20 
0.14 
0.60 

Near  WilJard,  Elliott 
County,  Kentucky. 

Peter  and  Kastle. 

J.  S.  Diller, 
B.  r.  S.  G.  S., 
38,  p.  24,  1887. 

Peridotite. 

Not  fresh. 

§?o^ 

trace 
0.32 

Laurel  Creek,  Rabun 
County,  Georgia. 

W.  H.  Emerson. 

F.  P.  Klug, 
B.  G.  S.  Georg., 
No.  2,  p.  81,  1894. 

Dunite. 

Not  fresh. 

^^' 

0.62 
0.04 

Crystal  Falls,  Michigan. 

H.  N.  Stoker. 

J.  .M.  Clements, 
M.  r.  S.  G.  8., 
XXXVI,  p.  219,  1899. 

Picrite-porphyry. 

Not  fresh. 

Near  Morton,  Minnesota 
River,  Minnesota. 

A.  D.  Meeds. 

C.  W.  Hall, 
B.  U.S.  G.«., 
157,  p.  113,  1899. 

Saxonite. 

Not  fresh. 

Between  North  and 
South  Meadow  creeks, 
Montana. 

G.  P.  Merrill. 

G.  P.  IMerrill, 

Pr.  V.  S.  Nat.  Mus., 
XVII,  J).  656,  1895. 

Saxonite. 

Al,(),  high? 

The  Potrero,  San 
Francisco,  California. 

C.  Palaohe. 

C.  Palache, 

B.  Dep.  G.  Un.  Cal., 
I,  p.  177,  1894. 

Lherzolite. 

BaO 
SrO 

0.29 
0.09 
none 
none 

Near  Strawberry  Val- 
ley, Butte  County, 
California. 

• 

W.  F.  HUlebrand. 

H.  W.  Turner, 
J.  G., 
Ill,  p.  403,  1895. 

Peridotite. 

Not  fresh. 

Also  in  17  A.  R. 
U.  S.G.  S.,  I, 
p.  735,  1896. 

Caithness,  Scotland. 

H.  R.  Mill. 

J.  W.  Judd, 
Q.  J.  G.  S., 
XLI,  p.  402,  1885. 

Scyelite. 

Not  fresh. 

From  3  poor 
partial  anal- 
yses. 

Cr,0, 

0.1 

Lo<;h  Garabal,  Scotland. 

J.  H.  Player. 

Dakvus  and  Teall, 
Q.'J.G.S., 
XLVIII,  p.  145,  1892. 

Olivine-diallage 
rock. 

Not  fresh. 

Firth  of  Forth,  Scot- 
land. 

T.  Waller. 

J.  \V.  Judd, 
Q.  J.  G.  S., 
XLI,  p.  400,  1885. 

Picrite. 

Not  fresh. 
AlA  high. 

Cr,0, 

0.57 

Tucd'Ess,  Pyrenees. 

Strvesco. 

A.  Lacroix, 
cf.  N.  J.,  1895, 
II,  p.  267. 

Lherzolite. 

SO, 

0.22 

Stoppenberg,  Harz 
Mountains. 

K.  Hampe. 

K.  A.  Lossen, 
Z.  D.  G.  G., 
XL,  p.  372,  1888. 

Paleopikrite. 

Not  fresh. 

Cr.  Spine 

I     0.47 

Kolt8chenl>erg,  Silesia. 

H.  Traube. 

H.  Traube, 
(•(.  N.  J.,  1885, 
I,  p.  241. 

Olivine-diallage 
rock. 

Not  fresh. 

Cr,03 
Org 

trace 

3.82 

0.11 

Hal^endorf,  Silesia. 

K.  Hampe. 

E.  Dathe, 
Jb.  IV.  G.  L-A., 
IX,  p.  .327,  1889. 

Peridotite. 

Sum  uncertain. 
Not  fresh. 

Stranik,  Hotzendorf, 
Moravia. 

C.  F.  Eichleiter. 

C.  F.  Eichleiter, 
Vh.  Wien.  G.  R-A., 
XXX,  p.  76,  1896. 

Picrite. 

MgO  low. 
Not  fresh. 

Sohle,  Moravia. 

C.  F.  Eichleiter. 

C.  F.  Eichleiter, 
Vh.  Wien.  G.  R-A., 
XXX,  p.  76,  1896. 

Picrite-porphyry. 

Not  fresh  s 

Near  Mtschenowitz, 
Moravia. 

C.  F.  Eichleiter. 

C.  F.  Eichleiter, 
Vh.  Wien.  G.  R-A., 
XXX,  p  75,  1896. 

Picrite. 

MgO  low. 
Not  fresh. 

Zamrsk,  n.  Keltsch, 
Moravia. 

C.  F.  Eichleiter. 

C.  F.  Eichleiter, 
1       Vh.  Wien.  G.  R-A., 
XXX,  p.  74,  1896. 

Picrite. 

MgO  low. 
Not  fresh. 
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I 


I  I  I  I  I 


No.       I     SiO,     j    AlA       FeA   '     FeO      Mg<)     C'aO  ,   Na,()      K/)      11,0-    H/>-'   CO,     TiO,  ,  P^  ;  MnO ,    Sum 


25 

04. 

V 

1 

26 

B4. 

V 

27 

D4. 

V 

28 

1 

D4. 

V 

29 

C4. 

V              1 

I 

3S.72  '       2.55         4.50         8. 7H41.:^)    n.  d.        0.57      n.  d. 


7.'M)\      n.d.    21.20     X  4.S       4.98       (>.*N>;     Irt.CM) 


:^.  80  !  in  FeO.        n.  d.  I     14.40  j.SO.  7f)     2.70  ;     1.40      n.  d. 


i  38.  00  j  i 


in  FeO.       n.  d. 


12.00  ,82.:^     SUM)  I     O.Vu       n.  d. 


48.84         1.14         8.7t>        n.d.    44.88      1.71       n.  <1.   '    n.d. 


(i.lH) 


i.m 


10.  (iO  I  5.55   inSiOj 


99.16 


100.56 


im).  21 


Sp.  gr. 


I 


7.05   inSiO, 

I 


^1  ' 


UK).  70 


2.67 


784 


0. 12     101.  88  !  3.  287 


INFERIOR   ANALYSES. 
PP:RID0TITE— Continued. 


473 


Inclusive.       | 


I^ocalitv. 


Analyst. 


Solwa-8upreya,  Ural 
Mountains,  Russia. 


Krekmever. 


j  Kimberley,  Griqualand,    Not  stated. 
I      South  Africa.  i 


Kimberley,  Griqualand, !  H.  C.  Lewis. 
South  Africa.  i 


Kinil>erley,  Griqualand,j  H.  C.  Lewis. 
South  Africa. 


S??*       ?i?       '  St.  Paul's  Rocks,  '  Sipocz. 

N»^        0-51       I      Atlantic  Ocean.  i 


Reference. 


Loewinson-I^essing, 
U.  Sk.  Jushno. 
Dorpat,  1900,  p.  166. 

L.  de  Launav, 
C.  R., 

cxxv,  p.  :m,  i897. 

H.  C.  Lewis, 
Gen.  of  the  Diamond, 
London,  1897,  p.  47. 

H.  C.  I^wiH, 

I  Gen.  of  the  Diamond, 

'  London,  1897,  p.  47. 
I 

i  Cf.  J.  J.  H.  Teall, 

I  Brit.  Petr., 

;  London,  188H,  p.  108. 


Author's  name. 


Dunite. 


Remarks. 


Not  fresh. 


Peridotite  breccia.       Not  fresh. 


Kiml)erlite. 


Kimberlite. 


1  Saxonite. 

I 


Not  fresh. 


Not  fresh. 


GliOSSART  OF  XEW  TERMS  EMPL.OYED  IX  TMI8  PAPER.« 

A. 

Actual  mineral  composition.  The  composition  of  a  r<K*k  in  termini  of  the  mineraln  actually 
present,  expresseil  quantitatively. 

Alferric.  Having  the  characteristics  of,  or  belonging  to,  the  group  of  aluminous  ferromagnesian 
and  calcic  silicates. 

Alkalicalcic.     Having  &alic  alkalies  and  saiic  lime  present  in  equal  or  nearly  equal  amounts. 

Alkalimirlic.  Having  femic  alkalies  and  magnesia,  ferrous  iron,  and  femic  lime  in  equal  or  nearly 
equal  amounts. 

C. 

Calcimiric.     Equally  calcic  and  miric,  or  nearly  so. 

Class.  Division  of  igneous  rocks  based  on  the  relative  proportions  of  salic  an<i  femic  standanl 
minerals. 

D. 

Do-  (or  Dom-}.  Prefix  indicating  that  one  factor  dominates  over  another  within  the  ratios  | 
and  J. 

Docalcic.  Dominantly  cahric.  Of  salic  minerals  when  CaO^  dominates  over  K^CK-f-NajO^;  of 
femic  minerals  when  CslO^^  dominates  over  MgO-^FeO. 

Dofelic.     Dominantly  felic,  having  normative  feldspar  dominant  over  normative  (|uartz  or  lenads. 

Dofemic.     Dominantly  femic,  having  femic  minerals  dominant  over  salic. 

Doferrous.     Dominantly  ferrous,  having  VeO  dominant  over  MgO. 

Dohemic.  Dominantly  hemic,  having  hemic  minerals  (magnetite,  hematite)  dominant  over  the 
tilic  minerals  (titanite,  ilmenite,  perofskite,  rutile). 

Dolenic.  Dominantly  lenic,  having  the  lenarls  (leucite,  nephelite,  the  sodalites)  dominant  <iver 
feldspar. 

Domagnesic.     Dominantly  magnesic,  having  MgO  dominant  over  FeO. 

Domalkalic.  Dominantly  alkalic.  Of  salic  minerals  when  K^O'-^  Na^O^  dominates  over  C'aCK; 
of  femic  minerals  when  Kfi^^  --  Na,0''^  dominates  over  MgO  -f-  FeO  —  CaO'^. 

Dominant.  Said  of  a  factor  which  dominates  over  another  within  the  ratios  J  and  J.  Use<l  in 
connection  with  a  fivefold  comparison. 

Domiric.     Dominantly  miric,  having  MgO  -r  FeO  dominant  over  CaO''. 

Domirlic.     Dominantly  mirlic,  having  MgO  —  Feo  -|-  CaO^^  dominant  over  K/K'  -t-Na^O^^. 

Domitic.  Dominantly  mitic,  having  mitic  minerals  ( magnetite,  hematite,  ilmenite,  etc. )  domi- 
nant over  polic  minerals  (pyroxene,  olivine,  akermanite). 

«The  definitions  here  given  are,  for  the  most  part,  selected  from  those  to  bo  found  in  the  glossary  of  Quantitative 
Classification  of  Igneous  Rocks,  by  Cross,  Iddings,  Pirs^son.  and  Washington,  Chicago,  1908.  Magmatic  rock  names  are 
not  included,  but  will  V>e  found  in  a  separate  index. 

475 


476  CHEMICAL    ANALYSES    OF    IGNEOUS    ROCKS. 

Doxnolic.     I>oiuinantly  olic\  having  noniiative  oli\nne  and  akermanite  dominant  over  normative 
pyroxenes. 

Dopolic.     IX^niinantly  ftolic,  having  polie  minerals   (pyroxene,  olivine)  dominant  over  mitio 
minerals  (magnetite,  ilmenite,  etc. ). 

Dopotaaaic.     Doniinantly  potat^ic,  having  K^O  d(»minant  over  Na^O. 

Dopyric.     Doniinantly  pyric.  having  normative  pyroxene  dominant  over  normative  olivine  and 
akenn4nite. 

I>oquaric.     Doniinantly  quaric.  having  noniiative  quartz  <lominant  over  normative  feM^fiar. 

Dosalic.     Doniinantly  salio.  having  salit^  mineral.**  dominant  over  femic. 

Doeodic.     Dominantly  podio,  having  Na.O  dominant  over  K^O. 

Dotilic.     Dominantly  tilic,  having  tilic  mineraU*  ( titanite,  ilmenite.  etc. )  dominant  over  hemic 
minerab  (magnetite,  hematite). 

£. 

Sxtreme.     Said  of  a  fai-tor  that  ii<  preeent  alone  or  in  amount  greater  than  t  ^t  the  other  factor. 

F. 

Tel.     Syllable  umemonic  «.>t  tVltl^par. 

Felic.     Having  the  properties?  of.  or  containing,  normative  iel«b»i«r?. 

Fein.     Term   mnemonic  of  the  second  groap  of  ^^tandard   minerali*,  including  ntjnaiuminous 
fem>magneeiian  and  calcic  ^ilicate^.  i^ilicotitanate^,  and  nonjnliceoa<«  and  nonalnminoa;?  mineral>>. 

Femic.     Having  the  character  of,  or  belonging  to.  the  «ec»>nd  {  fem  >  group  of  .«tandanl  minerals. 
Ferroailite.     Name  given  to  the  ferrous  h>-persthene  molecule.  FeSi4">j. 


Qrad.     IHvision  of  »ubrang  baise<l  on  the  pn>pi>rtions  »^f  mineral  of  the  s*abonlinate  group  of 
standanl  minerairf  when  prpfaent  in  notable  am«>unt. 


Habit.     Resemblance  in  general  appearance,  Iwth  in  texture  and  nioile. 

HexzL.     Syllable  mnemonic  of  hematite  and  maiznetite. 

Hemic.     Having  the  character  of.  or  ci>ntaining.  the  mineral  hematite  and  magnetite. 

I. 

Ixiferior.     A«ljeitive  applie«l  to  anai\-j-e**  of  the  last  tw«>  ratings:  that  is.  either  p«»or  or  IjmL 

I*. 


Syllable  mnemonic  of  leucite  and  nephelite.  including  socialite  and  n<*elite. 

Thie  of  the  standanl   minerab»,    leucite.  nephelite.   PO<iaIite,  n«welite.     Equivalent  to 
eld^pathoid  (French  feldspathide > . 

Lienadic.  Having  the  character  of.  or  belonging  to.  the  lenads*. 
Lendofelic.  Having  normative  tel«l»par»  d«>niinant  i>ver  Iena«K 
lienfBlic.     Having  normative  feM»iiar*  ami  lena«b*  in  eijual.  or  nearly  e«)ual.  amounts. 


Ma^^neeifexToas.     Equally  magnesic  and  fenrous.  or  nearly  j^. 

Miir.     Syllable  mnemonic  of  magnesia  and  ferr«3us  iron. 

ICric.     Characterize.1  by  the  presence  of  31gi)  nr  TeO^  «»r  }n>th.     C-»ppo«ed  to  calcic. 
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Mirl.     Syllable  mnemonic  of  magnesia,  ferrous  iron,  and  lime. 

Mirlic.     Characterized  by  the  i)resence  of  MgO,  FeO,  and  CaC''.     Opposed  to  femic  alkalic. 

Hit.  Syllable  mnemonic  of  magnetite,  ilmenite,  and  titanite,  an<l  including  all  the  minerals  of 
the  second  subgroup  of  femic  minerals. 

Mitic.     Having  the  characters  of  the  al)ove-mentioned  minerals. 

Modal.     Relating  to  the  mode. 

Mode.  The  actual  mineral  composition  of  a  rock.  Opposed  to  norm,  with  which  it  may  or  may 
not  c<.)incide. 

N. 

Negligible.  Term  applied  to  the  amount  of  any  chemic»l  or  mineral  factor  when  it  is  leas  than 
one-eighth  of  the  group  of  factors  under  consideration. 

Norm.  The  standard  mineral  composition  of  a  rock;  that  is,  the  chemical  composition  expresseii 
in  terms  of  standard  minerals.     Opposeil  to  mode,  with  which  it  may  or  may  not  coincide. 

Normative.     Relating  to  the  norm.    That  which  makes  up  tlie  norm. 

Notable.  Term  applied  to  the  amount  of  any  chemical  or  mineral  factor  when  it  is  greater  than 
one-eighth  of  the  group  of  factors  under  consideration. 

O. 

01.     Syllable  mnemonic  of  olivine,  including  also  akermanite. 
Olio.     Having  the  properties  of,  or  containing,  normative  olivine  or  akermanite. 
Order.     A  division  of  subclass  based  on  the  relative  proportions  of  the  standard  mineral  sul>grou})8 
in  the  preponderant  group. 

P. 

Per-.  Prefix  to  indicate  that  a  fa<'tor  is  present  alone  or  in  extreme  amount;  that  is,  that  its  ratio 
to  another  factor  is  >f. 

Peralkalic.  Extremely  alkalic.  Of  salic  minerals  when  KjO'-rXa^^'  ^^  extreme  over  CaO'; 
of  femic  minerals  when  K-^O^'-rXajO''  is  extreme  over  MgO-f  FeO-rCaO''. 

Percalcic.  Extremely  calcic.  Of  salic  minerals  when  CaO'  is  extreme  over  K,0'-f  Na^O';  of 
femic  minerals  when  CaO'^  is  extreme  over  MgO-rFeO. 

Perfelic.     Extremely  felic,  with  normative  feldspar  extreme  over  normative  quartz  or  lena<ls. 

Perfemic.     Extremely  femic,  having  the  femic  minerals  extreme  over  the  salic. 

Perferrous.     Extremely  ferrous,  having  FeO  extreme  over  MgO. 

Perhemic.  Extremely  hemic,  having  hemic  minerals  (magnetite,  hematite)  extreme  over  the 
tili(^  minerals  (ilmenite,  titanite,  etc.). 

Perlenic.  Extremely  lenic,  having  lenic  minerals  ( leucite,  nephelite,  soilalite,  noselite)  extreme 
over  the  felic  minerals  (feldspars). 

Permagnesic.     Extremely  magnesic,  having  MgO  extreme  over  FeO. 

Permiric.     Extremely  miric,  having  MgO-fFeO  extreme  over  CaO^^ 

Permirlic.     Extremely  mirlic,  having  MgO-{-FeO-4-CaO'''  extreme  over  K.^O'^'-f  Na^O'''. 

Permitic.  Extremely  mitic,  having  mitic  minerals  (magnetite,  ilmenite,  hematite,  etc.)  extreme 
over  the  f>olic  minerals  (pyroxene,  olivine,  akermanite). 

Perolic.  Extremely  olic,  having  olic  minerals  (olivine,  akermanite)  extreme  over  the  pyric 
minerals  (pyroxenes). 

Perpolic.  Extremely  polic,  having  polic  minerals  (pyroxenes,  olivine,  akermanite)  extreme  over 
the  mitic  minerals  (magnetite,  hematiti*,  ilmenite,  etc.). 
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Perpotassic.     Exti-einely  j)Ota88ic%  having  K,0  extreme  over  Na^O. 

Perpyric.  Extremely  pyric,  having  the  pyric  minerals  (pyroxene*?)  extreme  over  the  olic 
minerals  (olivine,  akermanite). 

Perquaric.     Extremely  quaric,  having  normative  quartz  extreme  over  normative  fel<ls|>ar. 

Persalic.     Extremely  salic,  having  salic  minerals  extreme  over  the  femio. 

Persodic.     Extremely  eodic,  having  Xa,0  extreme  over  Kfi. 

Pertilic.  Extremely  tilic,  having  tilic  minerals  (ilmenite,  titanite,  et<!.)  extreme  over  the  hemic 
minerals  (magnetite,  hematite). 

Pol.     Syllahle  mnemonic  of  the  femic  silicates,  pyroxene  and  olivine,  including  akermanite. 

Polio.     Characterized  by  the  presence  of  the  femic  silicates. 

Polxuitic.     Having  equal,  or  nearly  equal,  amounts  of  the  polic  and  mitic  minerals. 

Pre-.     Prefix  iudicating  the  predominance  of  one  factor  over  another  in  a  ratio  >  3. 

Prealkalic.  Pretlominantly  alkalic.  Of  salic  minerals  wlien  KjO'-^Na^O'  pre<lominates  over 
CaCV;  of  femic  minerals  when  K,C-^Na,CK'  pred»)minates  over  ^IgO— FeO— CaO''. 

Precalcic.  Predominantly  calcic.  Of  salic  minerals  when  Oa(V  predominates  over  KjO'-^  Na/K'; 
of  femic  minerals  when  CaO"  predominates  over  MgO  —  FeO. 

Predominant.  Sai(i  of  a  factor  which  preponderates  over  another  in  a  ratio  greater  than  i,  \  'ye<l 
in  connection  with  a  threefold  comparison. 

Prepotassic.     Predominantly  potassic,  having  KjO  predominant  over  Na^O. 

Presodic.     Predominantly  sodic,  having  Xa^O  predominant  over  KjO. 

Pyr.     Syllable  mnemonic  of  pyroxenes. 

Pyric.     Characterizeil  by  the  presence  of  normative  pyroxene. 

Pyrolic.     Having  e<iual  or  nearly  equal  amounts  of  normative  pyroxene  and  olivine  or  akermanite. 

a. 

Quar.     Syllable  mnemonic  of  quartz. 

Quardofelic.     Having  felic  minerals  (feldspar)  dominant  over  normative  (juartz. 
Quarfelic.     Having  equal,  or  nearly  equal,  amounts  tti  normative  quartz. 
Quaric.     Characterize<1  ))y  the  presence  of  normative  quartz. 


Rang.  A  division  of  order  baseil  on  the  character  of  the  chemical  bases  in  the  i>rei>on<lerant 
group  of  standard  minerals. 

Bating'.     The  relative  standing  of  an  analysis,  Iw.sed  on  its  accuracy  an<l  completeness. 

S. 

Sal.  Syllable  mnemonic  of  the  silico-aluminous  nonferromagnesian  group  of  standard  minerals, 
including  quartz,  feldspars,  lenads,  corundum,  and  zircon. 

Salfemic.     Having  salic  and  femic  minerals  in  equal,  or  nearly  e(jual,  amounb^. 

Salic.     Hanng  the  characters  of,  or  l^elonging  to,  the  first  (sal)  group  of  standard  minerals. 

Section.     Sulxiivision  of  any  of  the  other  taxonomic  <livisions  from  class  to  subgrad. 

Standard  mineral.  One  of  the  minerals  or  mineral  molecules  selecte<l  to  express  the  cliemical 
comjx^sition  of  an  igneous  rock. 

Standard  mineral  composition.  The  composition  of  a  rock  expressetl  in  tenns  of  the  standard 
minerals  as  calculated  from  the  chemical  analysis. 
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Subclass.     Division  <>f  cla.«8  based  on  certain  ])road  chemical  differences  in  the  preponderant 
etandanl  mineral  group. 

Subgrad.     Division  of  gra<l,  l>a8e<l  on  the  chemical  character  of  the  minerals  used  in  forming  the 
grad. 

Suborder.     Division  of  order,  Irased  on  certain  chemical  differences  in  the  preponderant  mineral 
group. 

Subrang.     Division  of  rang,  based  on  the  character  of  the  chemical  bases  in  the  preponderant 
mineral  subgroup  used  in  forming  rang. 

Superior.     Adjective  applie<i  to  analyses  of  the  first  three  ratings;  that  is,  either  excellent,  good, 
or  fair. 

T. 

Til.     Syllable  mnemonic  of  the  titaniferous   femic   minerals,  titanite  and   ilmenite,   including 
perofskite  and  rutile. 

Tildohemic.     Having  hemic  minerals  (magnetite,  hematite)  dominant  over  the  tilic  minerals 
(ilmenite,  titanite,  etc.j. 

Tilhexnic.     Having  eijual,  or  nearly  equal,  amounts  of  hemic  aii<l  tilic  minerals. 

Tilic.     Having  the  characters  of,  or  pertaining  to,  the  titaniferous  femic  minerals. 

Type.     A  rock  which  forms  a  standard  by  which  to  indicate  identity  in  norm,  mode,  and  texture, 
or  a  close  approximation  to  identity. 

V. 

Varietal.     Having  the  character  of,  or  producing,  a  variety  of  a  mo<le. 

Variety.     A  division  of  a  mode,  recognizing  the  presence  of  subordinate  mineral  components. 
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PREFATORY  NOTE  TO  INDEXES. 


For  the  information  of  those  who  may  use  the  following  indexes  a  few  words 
of  explanation  are  here  presented. 

It  must  be  boi-ne  in  mind,  both  here  and  throughout  the  tables,  that  the 
opposite  pages  J>elong  and  are  to  be  considered  together.  Reference  to  an  even- 
numbered  page  implies,  therefore,  the  opposite  odd-numbered  one,  and  vice  versa. 
Similarly  the  divisions  of  the  new  system,  and  the  names,  although  placed  for 
typographical  reasons  on  one  page  or  the  other,  apply  to  both.  Thus,  liparase 
on  page  144  and  liparose  on  page  145  are  to  be  taken  together. 

It  will  be  convenient  to  remember  that  Part  I,  which  contains  the  superior 
analyses,  ends  with  page  369,  while  Part  II,  in  which  are  found  the  inferior 
analyses  and  those  of  tuffs,  etc.,  begins  with  page  372.  This  is  shown  in  the 
indexes  by  semicolons,  marking  the  division. 

In  the  index  to  old  names,  mineral  qualiiiers  have  been  omitted  in  most 
cases,  especially  when  the  mineral  name  indicates  no  special  magmatic  chai-acter. 
Thus  biotite  andesite,  hornblende-andesite,  and  hypersthene-andesite  are  to  be 
looked  for  under  andesite.  When,  however,  the  mineral  qualifier  indicates  a 
distinctive  magmatic  chameter  it  will  be  given,  as  in  the  case  of  liephelite- 
syenite,  quartz-basalt,  quartz-diorite,  or  if  its  presence  is  of  special  interest,  as 
in  cordierite-andesite,  analcite-tinguaite.  As  a  rule,  however,  the  small  rock 
groups  are  not  thus  distinguished.  Textural  qualifiers  are  also  usually  omitted, 
as  in  andesite-porphyry,  which  will  be  found  under  andesite,  though  granite- 
porphyry,  dio rite-porphyry,  etc.,  are  retained.  Tuffs  will  be  found  under  their 
respective  rocks. 

In  using  this  index  it  must  also  be  borne  in  mind  that  many  synonyms  are 
in  use,  so  that  liparites  may  be  found  under  rhyolite,  dolerites  under  basalt,  etc. 
The  terms  porphyry  and  porphyrite  are  also  frequently  interchanged,  as  usage 
is  not  uniform. 

In  the  index  to  localities  the  primary  arrangement  is  by  countries  and  sepa- 
rate islands,  etc.  Under  countries  the  arrangement  is  by  States  or  provinces, 
etc.  Thus  under  Great  Britain  will  be  found  England,  Ireland,  etc.  This  has 
14128— No.  14—03 31  481 
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not  been  done  in  the  cage  of  small  countries  or  those  represented  by  few  anal- 
Tt¥^f!'.  In  Germany  a  number  of  well-defined  mountainous  regions  are  given 
f!«epanitely  when  they  extend  into  more  than  one  province,  as  the  Harz  Moun- 
tain^.  On  the  other  hand,  the  rocks  of  the  Odenwald,  for  instance,  will  he 
found  under  He^se.  and  those  of  the  Schwarzwald  and  the  Kaiserstuhl  under 
Baden.  Lslands  near  the  coast  of  a  country  to  which  they  belong  are  listed 
nieparmtely.  under  the  head  of  the  country,  as  with  the  ^Eolian  and  Orkne^^ 
If^famds.  Colonies  are,  of  course,  given  a  separate  head,  as  with  Algeria.  In 
view  of  the  very  large  number  of  localities,  it  was  not  deemed  expedient  to 
index  the  exact  locality  names.  But  by  comparing  the  indexes  of  either  the 
new  or  the  old  rock  names  with  that  of  localities,  the  reference  to  any  desired 
rock  will  uiiually  be  readily  found. 
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Borolanose 

Borsowase 

Borsowose 

Braccianooc 

Brand  bergia«e . 
Brandbcrgoee . . 


A.  Page. 

Absarokoee 316 

Adamellose 223-226 

Adirondackare 366 

Adirondackase 364 

Adirondackiaae 364 

Adirondackore 365 

Akerofie 261-266 

Alaakase 124-130 

Alaskose 127-129 

Albanase 350-352 

Albanose 351 

Almerase 218 

Almcrose 219 

Alsbachase 130-138 

Alflbachofic 137 

Amadoroee 193 

Amiatose 183-186 

Andase 264-284 

Andoee 278-283 

Argelnoflc — 357 

Arkansoee 307 

Atlantare 311 

Aitftrare 221-261 

Auvergnase.... 328-336 

Auvergnofie 329-337  l 

Avezaciase 364 

Avezacoae 366  I 

! 

B. 

Baltimorase 366 

Baltimoriase 366 

BalCimorose 367 

Bandasc 246-260 

Bandoee 247-251 

Beemeroflc 207 

Beerbachose 285 

Belchewxse 365 

Belgare 123-125 

Bergcnase 364 

Bergeniare .• .         365 

Bergeniase 364 

Bergenoee 365 

Bohemare 361-363 


297 

216 

217 

305 

368 

359 

Britannare 143-193 

C. 

Carapanare 305-307 

Camptonase 314-328 
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Camptono0e 819-326 

Canadare 19a-207 

Canadase 206 

Carolinlare 367 

Casselase 362 

Caaseliase 362 

Casoelpse 863 

Cccilose 367 

Champlainase 364 

Cbamplainiaae 364 

Champlainore 365 

Chotase 350 

Cbotoee 351 

Ciminose 256 

Coloradasc 182-192 

Columbare 125-143 

Cookofle 366 

Corsasc 292 

Cortlandtase 366 

Cortlandtiase 856 

CortlandtOBC 357 

Ck)voRe 353 

Cu«teroHe 357 

D. 

Dacaae 222-226 

Dacose 226-227 

Dargaac 122 

Dellenose 157-159 

Dofemane 864-364 

Doealane 218-30S 

Dunase 368 

Duniase 368 

Dunosc 369 

K. 

EBsexaae 296-298 

Essexofte 299 

Etindase 848-360 

Etindose 851 

F. 

Perguaofle 293 

Finnare 853 

G. 

Gallare 813-389 

Germanarc 261-293 

Gordonase 220 

Gronidowe 221 

n. 

Haraosc 229-281 

Heasaae 286-292 
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PaKO. 

Hesroae 287-293 

High  woodoee 261 

Hispanare 219-221 

Hungarare 355-357 

Hungariare 855-357 

I. 

livaarose 853 

Ijolase 352 

Ijolose 353 

Ilmenoee 251 

Indare 217 

Italare *. 303-307 


Janeirose 803 

Judithoee 293-296 


Kallerodose 165-1C7 

Kaltenlaae 362 

Kaltenose 868 

Kamerunare 347-351 

Kameninaae 846-348 

Kameninose 349 

Kedabekase 836-338 

Kentallenwe : 817 

Kllaaase 812-314 

Kilauose 315 

Kyschtymase 216 


L. 


Labradorase . 
lAbradorose . 

Lamarose 

Lappare  . 


204 

206 

318 

307 

LafHcnose 173-183 

Laugenase 214 

La  tigenoBe 215 

Laurdalase 292-296 

Laurdalose 295-297 

Laurvikose 201-203 

Lebachose 148 

Lberxase 356 

Lherziaae 866 

Lherawe 357 

Limburgase 342-344 

Limbu rgose 343-846 

Liparasc 142-156 

Liparose 145-158 

Lujavraso 802-304 

Lujavrose 303-806 

M. 

Madupoiie 368 

MagdebUTgose 125  I 

Malignase 346  | 

Malignosc 847 

Maorare 367-809 

Maoriarc 369 

.Mariciase 366  ' 

Maricose 367 

MariposoHe 188 

Mariupolose 213 

Marqaettiase 360 

Marquettose 361 

Marylandiare 867 

^axarunofie 206 


Page. 

Miaakase 206-212 

Miaskoee 207-218 

Mlhaloee 131-138 

Minncsotase 354 

Minnesotiare 365 

Minnesotiase 354 

Monchiquase 340-342 

Monchlquose 341-843 

Monzonase 254-264 

Monzonofte 255-269 

N. 

Nordmarkaae 192-198 

Nordmarkoee , 195-197 

Norgare 293-303 

Noyangose » 157 

(>. 

Omeosc 143-146 

Orendaae 812 

Orendoee 313 

Ornose 827-^29 

OuroBe 848 

P. 

Pantellerase 220 

Pantelleroee 221 

Paolase 858-360 

Paoliare 859-361 

Paoliase 360 

Paolose 861 

Perfemane 366-368 

Persalane 122-216 

Phlegroee 193-lt6 

Placerose 246 

Portugare sa»-S41 

Proweraoee 313 

Pulaskase 198-204 

Pulaskofle 199-201 

Pyrenlare 357 

R. 

Riesenajie 188-142 

Rie«ieno6e 139-141 

Rockallaflc 310 

Rockallose 311 

RoflKweinoee 357 

Ruasare 207-216 

8.  , 

Sagamose 247 

Salemase 300-302 

Salemose 801 

Salfemane 310-^72 

Scotare •. 35»-363 

Shonkinose 341 

Shosbonose 267-271 

Siberare 217 

Sitkose 219 

Sveiigare 365 

T. 

TaHmanarc 216 

Tehamose 183-135 

Texase 360-362 

Texiare 361-363 
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Tonala.se 'i26--244  , 

Tonalose 23I-L'46 

Tost'unase 156-182 

Toj«un«)W 15<^173 

Tuoliimnum3 199  ; 

U. 

I 

UmtekaM? 2ftO-2S2  | 

rmUfkofic 2n3  I 

Uralnse 216  ■ 

rniloM- 217 

VtUxhc :«6 

UrtOMC 'MfJ  ' 

Uvaldia^e 360-302  - 

rvaldosc 3C1-3A3 


V. 


Vaalarc 

Vaalase 

VaaloKC 

ValbonnaiHC . 
Valbonnosc.. 
Varingase  ... 
Varingoae  ... 


311 
310 
311 
a^8 
3.'V9 
218 
219 


I»aKe 

Vonanziase 856 

Vi*nan2ope 357 

Vesu  vano 306 

Vesuvow 307 

V  iezzenawe •>12-214 

VifZZCiniMe -13-215 

Vul{'an<.»s(» 143 

ViilnlnotH? 199 

Vulturaw 304 

VulturriH." C05 

W. 

WebsteniK' 366 

\\Vl>Hteriaw 366 

WebsteroM' ; 367 

Wehrlaw- 354-356 

Wchrlia.'H* 354 

WchrlfMH? 355 

WeNtphal<»se 131 

\VyoniinKa»H.* 33fc 

NVyominK<»w 839 

Y. 

Yf  llowHloncwe 185-198 

Yukonofw 139 
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Abaaroklte 313.315,317 

Acmltc-trachy  te 197, 209 

Adamellite 191 

Aegirite-grHiiite 167 

Aegirite-trach  yte 197, 209 

Akerite l.'V9, 167, 195, 201. '257, 263;  389 

Alaskitc 127.149,165,177 

Albite-diorite 283 

Albite-porphyrlte ^ 157 

Albitophyre 391 

Alboranite 426 

Aleutlte 277 

Alnoite 467 

Alsbachite 137,157 

Amygdaloid 437 

Analclte-basalt 339,341 

Analcite-dlabase 305 

Analdte-tinguaite 207, 339 

Anamesite 286:  451,453 

Andendiorite 263;  411 

Andengranite  179:  375 

Andesite 123.141,149. 

151, 157, 163, 169, 175, 177. 183, 185. 187, 189, 191, 193, 
197, 201, 203,  '205, 225,  -227. 229, 231 ,  233, 235, 237, 239, 
241 .  243, 245. 247, 249, 251, 253, 257. 261 ,  263. 265, 267. 
269,271,275.277,279,281,283,285.289,301,311,313. 
315.817,321,329.353:  419,4-21,423,425,427,429,431 

AndCTite-baaalt 285 

Andesitetuff 419,427,429 

Anorthite-andesite 421 

AnorthoBltc 205,207.287;  431 

Apatite-syenite 313 

Aplite 127,1*29, 

137, 139, 141, 145, 153, 157, 161. 163. 165, 173, 183, 219,  377, 879 

AporhyoliU' 127,155 

Ariegite 335,337,339,347 

Arkite 807 

Augite-peridotite 359 

Aiigite-syenite 199, '201, 203, 205, 251. 271 

Augitlte 315,343,846 

Average  rock 231, 241 

A  vezaci  te 365 

B. 

Banakite 201, 255, 257, -267 

Banatite 407 

Basalt 241, 249, 257, 263, 266, 267, 269, 275, 277, 279, 281, 

288, 285, 289, 291 ,  293. 301 .  308. 311 ,  313, 315, 317, 319. 

821, 323. 325, 327, 329, 331, 333. 836, 337, 339, 841. 348. 

345. 347. 351 .  853, 865. 861 ;  447, 449, 461 .  463. 466. 467 
Baftalt glass 275,326;  449.461.467 


Pago. 

BaKH  1 1  1 11  ff 451 ,  45:J.  455 

Basaltoid '. 455 

Ba>»nite 299.301.803.347;  467 

See  (Ufo  Leucite,  Nephelite-ba^nite. 

Beerbfichite 285.329 

Belugite 289 

BercMite 375 

Biotite-ijolite 307 

"  Biotite-plagioclam;  rock" 433 

Biotite-tinguaite 197 

Boninite 431,469 

Borolanite 297 

Bostonite 145, 147. 195, 197, 199, 257;  893 

C. 

Camptonite..  293, 301. 317, 319, 321, 928, 829, 336. 389, 843. 846t  417 

Camptonite.  rock  allied  to 245,277 

Cancrinite-fi>'enite 303 

Carmeloite 299;  419 

Charnockite 125;  881 

Cimlnitc 255.261;  899 

Comendite .* 163;  888 

Cordierite-andeslte 219;  426,427 

Cordierite-noritc 809;  436 

Cordierite-vitrophyrlte 427 

Coraite 431 

Cortlandtlte 366,367 

Corundum-anorthoeite 207 

Conindum-pegmatite 217 

Corundum-syenite 217 

Covite 297 

Cumberlandite 469 

D. 

Dacite 123, 131, 137, 153, 167. 176, 177, 179, 181, 

185, 187. 189, 191, 193, 208, 225. 227, 239, 243, 246, 249;  417, 419 

Dacite,  secretion  in 289;  421 

Dacite  tuff 417 

Dellenite x5/,ie9 

Diabase 206.231,236,246,249, 

265, 273. 275, 281, 285, 287. 291, 293. 311,316,317,319,321,323, 
325. 327. 329, 331, 333, 335. 337, 348, 357:  437, 489, 441.443. 446 

Dlabase-aphanite 443,446 

Diabase-gabbro 291 

Diabase  glass 327.329 

Diabase  tuff 441 

•Dikerock" 219J246 

Dioritc 183, 187, 205, 219, 228, 226, 227, 229, 283, 236. 239, 243. 

245, 247, 249, 261 ,  263. 267, 269, 273. 276, 279. 281, 283,286,287, 
289, 291, 298, 801, 803, 311, 321, 327, 329, 321. 333,836;  409.411 
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Diorite-porphyr>' 1 176, 187, 

189, 205, 223, 229, 233, 243, 261, 271, 273, 279, 299, 817;  409, 411 

Diorite,  segregation  in 261 

Ditroite 213 

Dolerite..  265.269,271,281,299,301,321.823.369,363;  449.451.453 

Dunite 369;  471.473 

Durbachlte 255 

K. 

Eorhyolite 181 

EpidUbase 448 

Epidiorite 321,383 

Esaexite 271,299,823,835,343;  411,451 

Eflterellite 423,425 

Esterellite.  inclusion  in 433 

Euktollte 357 

Eurite 375,385 

F. 

Farridte 849 

Felsite 123, 136, 195, 219, 246, 247;  886, 387, 419 

Felaite-porphyn* 1^1 

Feldtetuff 385 

Felsophyre 159;881.396 

Fourchite 388,469 

Foyaite 196.197,207,211,216.258,298,295,848 

O. 

Gabbro 199,221,223,229,231,247.278,275,277, 

279,285,287.289,291.298,301,803.311,317,319,823,325. 
829, 831, 383, 386, 837, 848, 847, 865, 867;  891, 431, 488, 486 

Gabbro,  basic  schliere  in 369 

Gabbrodiabase 348 

Gabbrodlorite 829, 881, 887;  431 

Gabbro-porphyry 269,277,319 

Gabbro-pyroxenlte .' .•        869 

Gabbro-syenite 288 

Gamet-norite 436 

Gauteite 269 

Granite .  125, 127, 129, 131, 133, 136, 137. 139, 141, 143, 145, 147, 149, 
151, 158, 156. 157. 159, 161, 163, 165, 167, 169. 171, 173, 176, 
179,181, 183, 186. 187. 189, 191, 198, 216, 219, 221, 226, 227, 
229, 231 ,  241 ,  245, 249, 265. 287:  373, 375, 377, 379, 381, 409 

Granite,  inclusion  in 227. 263 

Granite,  nodule  in 123;  409 

Granite,  achllere  In 139, 143.231 

Granite,  segregation  in 261.323 

Granitite.    See  Granite. 

Granite-porphyry  . . .  129, 139. 141. 145. 153, 161. 163. 167, 173, 187 

Granodiorite 141, 179, 18:J,  189. 229, 235. 237;  407 

Granophyre 129, 151, 155, 183;  375 

Granulite 129.293.335 

Greiaen 123 

Gronidite 161,155.219,221 

H. 

Halleflinta 143;  381 

Hauyne-phonolite 405 

Hauyne-teplirite 265;  463, 465 

Hauynophyre 305, 349, 851;  466, 467 

Hauynophyre  tuff 467 

Hedmmite 268,295 

Heronite 207 

Heumite 253,299,349 

"  Hornblende-augite  rock  " 471 

Hornblende-basalt 276, 299, 801. 338, 365;  459 


Page. 

Hornblende-diabase 487 

Homblende-gabbro 286, 287, 801, 819, 329, 847;  486, 489 

Homblende-peridotite 867 

Hornblende-picrite 838,366 

Horablendite 846,869 

Hyperite 486 

Hypersthenite 469 

Hysterobase 448 


nmenite-norite 365 

Ijolite 807,347,868;  471 

Iron  ore 866 


J. 


Jacupirangite. 


361 


Kedabekite 389 

Kentallenite 817 

Keratophyre 181, 146, 147, 167, 181, 206, 269;  898, 395 

Keratophyre  tuff 393.896 

Kenantite 227, 261, 259, 266, 269, 271, 281, 815, 817;  411, 413 

Kimberlite 478 

Kugel  in  granite 409 

Kulaite , 299;  459 

Kullaite 441 

Kyschtymite 217 

L. 

Labradorite 438,449 

Labradorlte-porphyry 249,269,281;  417 

••  Labradorite  rock  " 206,263 

Lamprophyre 249,265,277,313,317,829 

Lapilli 429 

LaUte 166,257,269 

Laurdallte 296,297,299 

Laurvikite 208 

Lava 155,261,271,291,301,321;  429,449,465,467 

Lestiwarite 197 

Leucite-abaarokite 318 

Leucite-banakite 267 

Leucite-baaalt 801,841,847;  466 

Leucite-basanite 305,307,315.341;  461,463,466 

Leuclte-granite-porphyry 199 

Leucite-phonolite 207.211,266,321;  406 

Leucite-syenite 293,307,341;  406 

Leucite-tephrlte 271, 283. 297. 805, 815,  W3;  489, 461, 463, 466 

Leucite-tephrite  tuff 461 

Leucite-tinguaite 207, 293, 295, 303 

Leucite-trachyte 199.261,255;  405 

Leucitite 305,307,311,351;  461,463 

Leucititetuff 463 

Leucitophyre 303,341:  405,461 

Leucophyre 443 

Leucotephrite 461 

Lherxolite 357,367,369;  471 

Limburgite 283, 337, 343, 345, 347, 855;  469 

Lindoite 151 

Liparite 127,133,186,137,189, 

148, 153, 155, 167, 171, 178, 179, 181, 195, 221 ;  885, 387 

Liparite  tuff 889 

Litchfieldite 196 

Lithionite-granite 129,163,169;  877 

Luciite 285,291 

Lujavrite 268,296,309,806 

Lujavrite,  schliere  in 339 
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M.  Page. 

Madupite 353 

Maenaite 398 

Magma-basalt 283 

Magnetlte-gabbro 438 

Magnetite-spinellite J69 

Malchite 241,829;  425 

Malignite 847 

Mariupolitc 199,213 

Melaphyre p71,281,323;  445,147 

Melaphyre  tuff 445 

Melilite-basalt 351, 359, 361, 363. 3«5;  471 

Melilitemonchiquite 467 

Melilite-pyroxene  rock 467 

Metabasalt 265,285,331;  451 

Metadiorite 411 

Metarhyolite 383 

Miaakite 2ll;401 

Mica-basalt 257,333 

Mica-diabase 293 

Mlca-hornblendite 359 

Mica-peridoUte 868:469 

Mlca-tingualte 197,296 

Mica-trachyte 255 

Microdiorite 836,411 

MiCTOgranite 131,167;  875,377 

Microtonallte 411 

Mlnette 286,263,265;  897 

MiflBOurite 856 

Miyaklte 429 

Monchiquite 833.839,841,343,349,861;  459 

Mondhaldelte 271 

Monzonite 228.229,255,259,267,275,277,297,317;  891 

Monzonite,  gabbroitlc  faciesof 235 

N. 

Natrolite-phonolite 405 

Nephelinite 808,306,349,858;  459 

Nephelite-basalt 806,841,  | 

845,849,851.367,369,861,368;  457,459  I 

Nephelite-basanite 801,323,335.843,845,868;  459 

Nephelite-felsite 297 

Nephelite-porphyry 215.297. 307;  408, 467 

Nephelite-eyenite 195, 197, 199, 201,207,211, 

213.215,253,263,295,297,305,358,861;  401 

Nephelite-eyenite-porphyry 215 

Nephelite-«yenite.  segregation  in 849 

Nephelite-tephrlte 283,315,843;  457 

Nevadite 141,149;  888 

Nordmarkite 159,  IH,  195, 197, 203;  391 

Norite 273,293,309,319,331,337,355,367;  488,436 

Nosean-leuclte-tephrlte 283 

Nosean-sanidinite •.         215 


Obsidian 127,137,149,151,153.155,157,165. 

171. 173, 175, 179. 181, 195. 219, 327;  885, 387, 389, 397, 899. 465 

Odinite 257 

Oligoclasc  rock 179 

Oliviue-andesite 353;  425, 431 

Olivlne-baaall  (cf.  basalt) 289,329,356:  447 

011  vine-diabase 289,811,325,381,337;  437.439,441,443,445 

Olivine-dlallage  rock 474 

Olivihe-gabbro 285, 

287. 289, 298, 325. 333. 335. 843, 355. 359;  891 .  483, 485 

Olivlne-laurdalite 297 

Olivine-melaphyre 445, 447 

Olivine-monzonite 317:  391 


Page. 

Olivlne-norito 298,438.435 

Olivine-syenite 325 

Olivine-trachyte 271;  899,401 

••Oolitic  rock" 466 

Ore,  titaniferous  iron 365 

Orendite 313 

Ornoite 827 

Orthoclaae-basalt 267 

Orthoclase-gabbro 273, 819 

Orthoclasc-gabbro-diorite 275 

Orthofclsite 185 

Orthophyre 891,393 

Ouachitite 349;  459 

P. 

Palaanite 145,147,158 

Palagonite 458,467 

Pantellerite 147,219,811 

Pegmatite 125,377 

Pele'ihair 325,837 

PeridoUte 866,367,360,861,868.869;  460,471,473 

PerUte 181,168;  887,429 

Phonolite 195. 

197.201,208.207,209,211,213,295,297,299,808;  408,405 

Phonolite,  facies  of 268 

Phonolite  tuff 408 

Picrite 833,355,361,868;  471 

Plcrite  porphyry 471 

Pitchstone 126,127,189,149,178,179;  886,887,389 

Plagioclasite 205 

Porphyrite 161,178,177,187, 

189, 191, 193, 197, 211, 219, 221, 228, 225. 227, 229, 281, 
283. 237, 289. 241, 243, 245, 247, 251, 269, 261. 268, 285, 
267,*269, 275, 277, 281, 286, 325, 381, 335, 849;  418, 416 

Porphyroid 241 

Porphyry 128, 125, 131, 133, 136, 189, 143, 153, 159, 

169,171.173,175,187,201,229,283.241;  881.888,389,891,393 

Porphyr>-  tuff 381,398 

Propylite 241 

Proterobase : 281 

Protogine 208;  877,879 

Pseudoleucite-syenite 298 

Pseudodiabase 327 

Pseudodiorite 857 

Pulaskite 193,195,197,199 

Pumice 187, 167, 889, 401, 429 

Pyroxenite 355,859,367;  469 

Q. 

Quartz-andesite 128 

Quartz-basalt 245,249.277,279,321 

Quartz-diabase 245,273,277,279;  437,445 

Quartz-diorite 179, 187, 191, 219, 

221.  223, 229, 231. 233. 237, 239, 247, 278. 283, 293, 821 ;  407, 409 

Quartz-dlorlte-aplite 193 

Quartz-dioritc-porphyry 163, 175, 187, 189, 208 

QuarU-felsite 179,215:881,385 

Quartz-gabbro 229,285,291 

Quartz-keratophyre 123. 131, 147, 157. 161, 215, 219;  898, 395 

QuarU-monzonite 163,165,167;  375,391 

Quartx-norite 435 

Quartz-orthoclasite 143 

Quartz-pantcllerite 147 

Quartz-porphyrite 157, 

163, 169, 177, 197, 181. 188, 187. 191, 237, 243;  415 

Quartz-porphyry 125, 

127, 129, 133, 139, 141. 143, 145, 147. 149, 151, 153, 157,159, 161, 
163, 166,  167. 169, 171,  178, 181,  197,  223.  245,  261;  381,  388 
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QuHrl2-p<»rph  yrj-  tuff 3S1 

Quartz-MVeniU! 1-46, 147. 199, 201. 223, 227;  889 

Qiiart2-KyenIte-FK)rph>Tj' 147. 151.  Ift9, 161. 181. 197,211 

Quartz-tourraallne-porphyry 147 

Quartz-truchyt« 181 

R. 

Rapakiwi  f^mnlte 129.151.1.'>3:  377 

Reunite 183 

Rhomben-pon>hyry 203,213,299;  891 

Rhyollte 125, 

127, 129, 131, 13:^,  1&=),  137, 141,143.146.147,  149, 151,  IW.  161, 
163,  165. 167, 169,  173,  175,  177.  181,  219.  22:1;  383,  385,  387 

Rhyollte  tuff 383,385,387 

Rockalllle 311 


HanWinite 20:i.215,221:  399 

Saxonlte 369:  471.473 

Scapolite  nwk  (yentnitc ) 235 

8chal«tein 446 

Scyelitc 4n 

Selagltc 265 

Shonkinite 297,839.341 

ghofihonite 267,269 

Soda  jrranlte 147,155,179:375 

Sodaminette 263,297 

Sodarhyolla* 123.157:385 

Soda  Hyenitc '...         199 

Soda  trachyte 397,401 

Sodallte-porphyrj- 465 

SodaUte^iyenlte 201,808 

Sodallte-tephrite 465 

Sulvaberglte 193,195,197,258 

Sperone 468 

Speanartitc 413,448 

SpInelUte 869 

Suiwexite 805,807;  467 

Syenite 161,191,193,197,199,201,223.225,231,251,266, 

257, 259. 261, 263. 265. 269, 295. 297. 313, 317, 826;  889, 391 

Syenlte^Iorite 266,801:411 

Syenite-pegmatite 297 

Syenite-porphyry 145. 

147. 176, 193, 196, 225, 241. 261, 296;  389, 883 
Syenite,  segregation  in 261 


Page. 

I  Tephrlte 268, 271, 281  ;4W 

I      {See  aUo  Leucite-  and  nephdite-tephrite.) 

Tephritetufl 459 

Teschenite 261,808,806,363:457 

Thcralitc 299,847,349,853:457 

Tholelite 281;4l7 

Tinguaite 197. 

>  207, 209, 211. 213, 215, 293. 295,  '297, 303. 838: 403. 406 

Titaniferous  iron  ore 866 

I  Tonalite 139,193,229.243,217.273,288:407,409 

I  Tonalite-apllte 139 

Toniibergite 208 

I  Tordrillite 127 

Toicanite 159,171 

"  Tourmalinisgranlte 379 

,  Tourmaline-pegmatite 125 

■  Tourmaline-porphyr>' 147 

TrBchy(te)-andeiiite 181,223,261.297 

Trachydolerite 221,327 

Trachyte 139,158, 

157. 165, 171, 183, 185, 189, 195, 197, 199. 201, 208, 215, 225. 
231 ,  251 .  263, 256, 259, 263, 271 ,  295. 341 ;  397, 899, 401 ,  423 

Trachyte,  in<'lU8ion  In 299 

Trachyte  tuff 397,399 

Trap,  white 441 

Tridymite-tnu'hy  to 183 

Troctolite 431,485 

i  u. 

Umptekite 261,'253,255 

i:ralite-porphyr>- 247.325 

unite 307 


I  Variolite 288, 825;  458, 456 

I  Venanzite 357 

'  Verite 268 

Vogenite '. 817 

Volcanic  dunt ' 383,477 

Vulcanite 143 

Vuljdnite 199,271 

W. 

'  Webdterite 367:469 

,  Wehrllte 366,357 

I  Wei«elbergite 269 

'  Wyomingite 313,339 


Y. 


Tachylyte 327; 

Taurite 


428,449,461 
896 


Yentnite. 
Yogoite.- 


235 
255 
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Abyssinia 153,155,173,197,297,317,325 

Algeria 133, 

ia5, 153, 171. 173, 185;  379, 381, 387, 409, 411. 417, 419, 427. 453 

Antarctic  Continent 253. 325. 343;  457 

Argentina 179, 191, 241, 263;  375, 397, 409. 417 

Ascension  Island 157 

Asia  Minor 185, 231. 245, 299;  389, 455 

Australia: 

New  South  Wales  ...  153, 193. 219, 245, 271;  a53, 389, 401, 455 

Ta.smania 123 

Victoria 129, 145, 153. 1.57, 173, 231 ,  283. 293;  469 

Austria-Hungary: 

Bohemia 125.153,169.201.213.219, 

227.259,265, 271, 283. 293, 297, 299, 301 .  303, 315, 341, 343, 345, 
347. 351 :  877, 381, 395, 413, 415, 431, 443. 4.51 . 4.59. 461 .  465. 469 

Bukowina 157 

Carinthia 171.193,243.323;  881 

Galicia 169;  381,398,447 

Herzegovina 205;  411,431 

Hungary. .  131,171 ,2W,221,249, 293;  387. 391, 3<»9. 409, 425, 431 
Kilmthen.    See  Carinthia. 
Mahren.    See  Mora\ia. 

Moravia 457,471 

Steiermark.    See-Styria. 

Styria 141, 283;377, 415, 4.59 

Tyrol 191,215. 

22.'S,  243, 259, 283, 285. 323, 327. 329, 335;  415. 425. 443. 451, 4.53 
Azores 283.337.401,453 

B. 

Belgium 393, 409 

Bolivia 417.421 

Bnizil 199, 

207, 211. 295. 303. 311.  :M1, 343, 361: 401. 405, 407. 439, 445, 461 

British  Gulanii 127, 133. 

137.  i:«,  141 .  143, 155. 179. 183, 191. 193, 205. 219, 221. 225. 

239.  245.  249. 279. 281 .  291, 31 1 .  321 . 3:W,  :«5. 337. 407, 439 

Bulgaria 201 :  :W1 

C. 
Canada. 

British  Columbia 301, 369 

I^abrador 205, 285 

New  Brunswick 173. 273. 303 

Ontario 123. 

1'2.5, 137. 201, 207, 219, 225, 287. 347;  37.5, 407, 409, 439 

Quebec 159, 185;  373. 467 

Camerun.    Set'  Karaerun. 

Canary  Islands 173 

Cape  Colony 245,311.31.5,32.5.337:445 

Cape  Verde  Islands 2ai.  337, 347, 353, 359, 363 

Celebes 429.465 

Chile 133, 

167. 21 9. 227. 239. 249. 253, 257, 263, 281, 343, 369: 391, 421 


Colombia 

Corsica.    See  France. 
Costa  Rica 


Pago. 

....  179,191,22.5,239,263,281:417.421 


421 


D. 


Deutschland.    See  Germany. 


Ecuador. 


123. 15.5, 239, 281 ;  385, 417, 421 .  445 


Ferdinandea  Island  (Mediterranean  Sea) 283 

France 129, 135, 151, 

157, 167, 203, 249, 269, 287, 291 .  309, 3a5, 337, 339, 847, 
355, 357, 359, 369: 375, 377, 379. 381. 383. 389, 391 ,  397. 
403. 411, 413, 423,  4'25,  431, 4a5, 441, 449,  461, 465,  471 

Corsica 377,381,433,448 

Franz  Josef  Land 335;  453 


G. 


421 


Galapagos  Islands 

Germany:  ^ 

Alsace 269, '281, 397, 418. 449, 469 

Baden 123,125, 

129. 133, 151, 1.53, 155, 159. 169. 203, 211, 213, 223, 
227, 2.55, 259, 271, 281 :  297, 339, 341 ,  845, 849, 351 , 
359, 861, 363, 365;  405, 409. 425, 451, 457, 459, 469 

Bavaria 169,2.51,271,361,363:377,417 

Elsass.    See  Alsace. 

Harz  Mountains 153,169,225,227, 

229. 243, 251 ,  265, 271 ,  281 ,  283, 363;  .393. 409, 448, 445, 471 

Hegau 203.211,213,297,359,361,365 

Hesse 129, 

135, 137, 139, 145, 181. 221 ,  241, 2<-6. 281, 285, 
291 ,  301 ,  303, 315, 323. 335, 34 1 ,  345.  a47, 851 , 
853, 359, 361;  377,  399, 413, 433,  441, 451,  459 

Hesse-Nassau 323. 327, 34.5, 3.55, 363;  449 

Palatinate 268, 281 ,  323 

Pfalz.    See  Palatinate. 

Prussia 148, 14.5, 1.53. '221. 223. 

225, 243,  -253, 823, 345;  377, 387, 393, 413. 443 

Rhenish  Prussia 169, 

181 ,  197, 208. 207, 21 1 .  21.5, 22:^,  227, 229. 
241. 2.59, 263. 269, 281, 285, 801, 327, 841; 
393,  ,397. 403, 405.  413, 443, 445,  449,  4.51 
Rheinland.    See  Rheni.sh  Prussia. 

Rhiingebirge 213,291,299. 

305, 323, 345. 347, 351, 357, 3.59, 397, 403, 451, 459 

Saxony 125, 1.53, 

181 ,  191 ,  219. 221 ,  247, 251 .  '2(JS,  303, 319. 
857, 359, 363;  387,  389.  391, 413,  431, 459 
Schlesien.    See  Silesia. 

Silesia ia5, 137, 139, 141, 143, 169, 181,223, 

226, 231, 243, 249, 259, 265, 283;  461, 475 
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ThilrinRerwald 143, 151, 153, 197, 2ft9, 271;  447 

Thuringia 203, 251. 259;  315, 413, 443 

Vtigesen 269.281:413,419 

Westphalia 123, 131. 215, 335, 363:  :W1 ,  393, 395 

Wurttemberg 471 

Goughs  Inland 1*.V> 

Great  Britain: 

Cornwall 125,127,143:481.449 

England 123,lft5.iyr, 

241, 249, 269, 291, 321. 363:  375, 423, 439. 441 .  449 

Ireland 123,167,167:375,885.397,449 

Isle  of  Man 131 

Orkney  Islands 257,335,343,845,351:467 

Scotland 135,  211. 215, 227. 229. 241, 291, '297, 317. 

321, 329, 855, 359, 369: 875, 881, 385, 887, 423, 431. 441, 449. 471 
Wales 186.179,355:875.885,423 

Greece 13?, 

141, 185, 191, 198, 227. 243, 245,  M9. 288. 285, 316.836;  427, 435 

Greenland 295.303,339 

Griqiialand 337:446,468,473 

H. 

Hawaii 265,283,286,801,316,326,829,887:466,457 

I. 

Iceland 127,151,156,167,196;  885,449 

IndU 126,247,866;  381,411.429,486,469 

Italy 128, 126, 188. 186, 189, 141, 148, 160, 171, 181, 186, 196. 

199, 201.207.226, 281,243, 247,261,256, 269,2n.288. 286, 298. 
297, 801. 805, 807.815, 829, 886, 847,861.866,867;  879, 888,887. 
899, 401, 406, 407, 411, 416. 425, 443, 447, 458, 461. 463, 465. 407 

.SolUn  Idands 128,185, 

148,158,171.181,227,248.247,249,817,881;  887,425,427,468 

CftpraU 248.288.285 

Upaii  IsUnds.    See  iBolian  laUnda. 

Ponia  Islands 188 

Saidinla 168;  888,887,401 

Sicily 468 

J. 

Jan  Mayen  Island 447 

Japan 141,246,247,261:429.445.469 

Java 429 

K. 

Kameran 807,849.851.853 

Kamchatka 181.181:889 

Kergnelen  Island 405 

Kleinasien.    See  Asia  Minor. 

Krakatoa 198;  429 

M. 

Mexico 187,151,155,186, 

189,191. 211. 286, 289, 246, 279. 803, 815, 888, 841;  4tl,  489, 461 
MyUlene  Island 246 

N. 

Natal   445 

New  Britain 261;  429 

New  Hebrides 271;  429 

New  Zealand....  129. 187, 183, 227, 265. 801, 869;  401. 405. 429, 481 

Nioaiacna 187 

Norway 129, 

148, 151, 165, 167, 179. 191, 196, 197, 201, 208, 206, 211. 213, 216, 

219,221, 229, 258, 257, 268, 269. 281. 295. 297, 299. 801, 823. 836, 

848.  846,  849,  859,  865;  889, 891,  407,  418,  417,  436,  441,  445 

NovaZembla 446 


O. 

OcKterreich.    See  Austria-Hungaxy. 
omnge  River  Colony 


Pace. 


311,337:431 


I*. 


Pantelleria 208, 219. 221. 311 

l»antolleria  ( island  of  1891  near) 343 

Patagonia 227.249.253,369 

Persia 126,841:427.429.443.445.447.455 

Peru 191,263 

Portugal 207,211.213.281,296,308.349:403.411,457 

R. 

Rockall  Island 811 

RuMla 129,199,206, 

213, 243, 265, 283. 293, 315, 817. 325, 835, 339;  415, 481 ,  448, 4.'i3 
Caucasus  Mountains.  181, 193. 243. 288: 411, 415, 417, 427. 448 

Crimea 181, 

137, 139, 158. 157, 171, 181;  895, 407, 409, 415, 427. 447 

Finland 135, 

145, 168, 157. 169. 197. 211, 215, 227, 241. 247. 253, 286, 806, 
307, 313, 825. 835. 349. 869;  377, 891, 409. 411, 113. 441, 467 

Transcaucasia 265;  379 

Ural  Mountains 211,217,298,385,861:411,481.473 

S. 

St.  PanrsRocks 478 

Servia 383.401 

Siberia 178,211,217;  401,445.466 

Somaliland 178 

South  Pacific  Ocean 457 

Spain  ...  188, 148, 179, 208, 211, 219, 249, 268, 269, 299;  417, 426, 449 

SpiUbergen 821:421.423 

Sumatra 178.181,208,247,297 

Sweden 129, 181, 148, 161, 156, 167, 167, 169. 181, 185, 228, 241, 

297, 808, 817, 828, 827, 885, 847;  8n,  407, 400. 481, 441, 459. 467 

Switserland 128, 181, 185, 158, 171, 198, 288, 885;  481, 458 

Mont  Blanc    See  France. 


Thibet 225 

Timor  Island 326,348 

Transvaal 297,867 

Tristan  d*Acunha 427,456 

U. 

Ungam.    See  Auatria-Hungary. 
United  States: 

Alaska 127, 

189, 149, 165, 199, 219, 225, 285. 245, 249, 260, 277, 289;  400 

Ariiona 225.257,821.888 

Arkansas 105,197,199,201.207,209,218, 

216,298.295.297,807,888,849.868.861,868;  889,408,405.469 
California 128, 

125, 127, 181. 188, 187.189. 148, 151, 167. 165. 167, 179, 183, 186. 

189,198,199,219,225,229,285,287,289,246,249.251,257,209. 

277, 279.285,280, 291. 298, 299, 808, 805, 811, 821, 827.SS8, 387, 

867. 867;  875, 886. 407, 417. 419, 481 ,485,480. 445, 447, 460, 471 
Colorado. ...  125, 127. 187, 189, 148, 149, 155, 168, 165, 175, 188, 

187.189.195, 201.205, 209,228, 288, 285,249, 257,261.200, 2n, 

280. 295,801. 818, 817, 321. 841,867;  881, 888, 885, 408, 447, 457 

Connecticut 147. 160, 205, 817, 819, 829, 835;  878, 447 

Delaware 878 

District  of  Columbia 247,811:  878 

Georgia 161,221,220;  471 

Idaho 168,175,187,278,810;  875.888,397,400 

Kentucky 255,868;  460,471 
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Maine 127,146,157, 

195, 207, 231 ,  261 ,  286, 301 ,327, 829, 359;  373, 413, 419, 435. 437 
Maryland 133,137,141,147 

159, 185, 227, 231, 247, 287.293. 331 ,  337, 355. 357, 367;  431, 469 
MasBachusetts 145, 147, 159. 173, 193. 195, 197, 

207.251, 253, 273,  287,299,301, 319, 329,  a55;  373, 381 , 407, 437 
Michigan 125,147, 

161 ,  265, 267. 285, 287, 319, 331 ,  333, 357, 361 ;  431 ,  439. 447, 471 
Minnesota 147,161,173,193,205.223,229,231, 

245, 247, 273, 285.287, 289, 309. 319, 333, 365;  419, 431, 435, 471 

Missouri 147,161;  375 

Montana ....  127, 133. 147. 149, 155, 161, 163, 173, 175, 183, 197. 

199,201,205,209,223.225.229.233,247,251,253,256,261,267, 

273, 293, 295, 297, 299. 303, 313, 315, 317, 329, 833, 339, 341 ,  343, 

347, 349. 351 ,  353, 355, 359;  375, 883. 389, 397, 413, 457, 469. 471 

Nevada 131, 

167,183,189,229,239,279,291,321;  375,885,409,419 

New  HampshlPe 159,199,207,283,819;  878,417 

New  Jersey 207; 

213, 231, 807, 319, 831, 839, 897, 401, 437, 469, 467 
New  Mexico  ....  149, 155, 197, 285, 277, 821, 338, 343;  397, 419 
New  York 147,199,228;  278, 

287,295, 319,331, 369: 366;  878, 389, 893, 417, 431, 487, 467, 469 
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North  Carolina 128, 127. 228, 811, 331 

Oregon •235.277.285, 

Pennsylvania 127. 131, 

Rhode  Island 159: 

South  Dakota 197,201, 

Tennessee 

Texas 147,221,295,299,303,343,361, 

Utah 149.166,201, 

Vermont 

169. 185. 193. 199, 256.  '261, 273. 287, 319.829;  873, 

Virginia 161,313, 

Washington 236, 

Wisconsin 127,137,141.161,206,219,881; 

Wyoming 176,257,813, 

Yellowstone  National  Park 

138, 137, 149. 163, 175, 183. 187. 197, 201, 223, 225, 
261, 267. 269, 273,  '275. 289, 318, 815, 817, 819, 821 

W. 
West  Indies: 

Aruba  Island 191 

Grenada 289,266.868,855 

Old  Providence  Island 239 

St.  Thomas 421,461 
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